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(57) An apparatus, which connprises a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean formation, comprising: one or more solid tubular members, each solid tubular member 
including one or more external saals; one or more perforated tubular members coupled to the solid 
tubular members; and a shOs coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular rrwmbers and the perforated tubular members are formed by a radial expansion process 
performed within the weilbore; and wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

CfOM Reference To Related Appllcattone 

This application is a continuatibr>4n-part of U.S. patent application serial number 
5 08/969.922, attorney docket numlw 25791.89, filed on ,10/3/2001. that was a 
continuation^n-part of U.S. patent application serial number 09/440.338. attorney 
dodcet number 25791.9.02. filed on 11/15/1999, that Issued as U.S. Patent No. 
6,328.113. that dainwd the benefit of the filing data of U.S. provisional patent 
application serial rtomber 60/108.558. attonwy docket number 25791.9. filed on' 
10 1 1/16/1998, the disdbsures of which are incorporated herein by reference. 

Tbe present applk»tion is related to the following: (1 } U.S. patent application serial no. 
09/454.139, attorney docltet no. 25791.03.02, filed pri 12/3/1999. (2) U.S. patent 
application serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502.350. attorney docket no. 25791 .8.02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent appiicatkm serial no. 09/523,460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512.895. attorney docket ho. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1.941 , attorney dockeit no. 25>91 .16.02. filed on 2/24/2000. 
(8) U.S. patent appNcatton serial no. 09/588.946, attorney docket no. 25791 .17.02, filed 
on 6/7/2000. (9) U.S. patent appHcatton serial no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/20O0. (10) PCT patent applicatton serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 . provisionat patent applicatton serial no. 60/1 62.671 , attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent applicatkwfi serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provlsfoiial patent application seriaj 
no. -60/159.082, attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provistonai patent application serial no. 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisional patent applicatton serial no. 60/159.033. attorney 
docket no. 25791.37. fiied on 10/12/1999. (16) U.S. provistonai patent application serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provistonai 
patent application serial no. 60/165.228, attorney docket no.* 25791.39, filed on 
11/12/1999. (18) U S. provisional patent appllcatfon serial no. 60/221.443, attorney 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney dodcet no. 2579146, filed on 7/2W2000. (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 2579147, fBed on 
9/18/2000, (21) U.S. provisx>nal patent appBcatkxi seritf no. 60/237,334, attorney 
5 docket.no. 2579148, filed on 10/2/2000, (22) U.S. provisional patent aipplicatton serial 
no. 60/270,007, attorney docket no. 2579150. filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262»434. attorney docket no. 2579151, filed on 
1/17/2001 (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 2579152. filed on 1/3/2001; (25) U.S. provistonat patent application serial 

10 no. 60/303,740, attorney docket no. 2579161 filed on 7/6/2001; (26) U.S. provistonat 
patent applicatkxi serial no. 60/313.453. atta>m6y docket no. 25791.59, filed on 
8/20/2001 (27) U.S. provisional patent application serial no. 60/317.985. attorney 
docket no. 2579167, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3316.386, attorney docket no. 2579167.02. filed on 9/10/2001; and (29) U.S. 

IS utility patent application serial no. 09/969,922. attorney docket no. 2579169, filed on 
10/3/2001 the disctosures of whteh are incorpcxated herein by reference. 

Background off the Invention 

This Inventton relates generally to oO and gas exptoratkm, and In particular to isolating 
20 certain subterranean zones to facilitate oil and gas exptoratton. 

During oil exploration, a weilbore typteally traverses a number of zones within a 
subterranean formatbn. Some of these sul>tertanean zones will produce (Ml and gas, 
while others will not Further, it is often necessary to isolate subterranean zones frnn 
25 ' one another in order to fetdlltate the exploration for and producHon of oil and gas. 
Existing methods for isolaUng subterranean productton zones in order to facilitate the 
exploratkm for and production of oil and gas are complex and expensive. 

The present invention Is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary of the Invention 

According to one »pect of the present inventkxi. an apparatus Is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
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sbKd tubular member including one or more e)demat seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to ttie perforated tubular members for oontrolling the flow of fluldic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure wUhtn the perforated tubular members, and one or 
more flew sensors operably coupled to one or more of the perforated tubular members 

10- tor monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the 2X)nal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are fonmd by a radial expansion process perfbmned within the 
wellbore. 

According to another aspect of the present inventton. a method of isolating a first 
subtenanean zone from a second subtenBnean zone In a weilbor^ is provided that. 

20 tnctodes positioning one or more solid tubiilars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
rad»lly expanding at least one of the prbnary solid tubulars and perforated tubulars 
within the wellbore, fluidity coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zor^e to the second 
subtenrahean zone within the wdlbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates witfiin one 
or more of the perforated tubulars, and controlling the flew of fiutdic materials through 
the perforated tubulars as a function of the monitored operating temperatures. 

30 pressures, and flow rates. 

According to another aspect of the present inventton, a method of extracting materials 
from a producing subtenranean zone in a v^lbbre, at least a portion of the wellbore 
including a casing, is provided that includes poslttoning one or more sblid tubulars 



within the WBllbcm, positioning one or more perforated tubulars within the wellt>ore, the 
perforated tubulars traversing the producing subterranean zone» radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soBd tubulars witti the casing, fluMidy ooufriing the perforated tubulars 

5 with the solid tubulars. fhiidldy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean, zone; monitoring the operating 
temperatures, pressures, and flow rates within or^e or m.ore of the perforated tubulars, 
arKJ controlling the flow of fluidic materials through the perforated tubulars as a fundim 

10 ofthernonltoredoperatingtenriperaturBS, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, noeans for positioning one or tuoTe 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, rifieans for rad»lly expanding at (east one of the solid tubulars and 
perforated tubulars within the wellbore, rheans for fluldidy coupling the perforated 
tidMjiars and the solid tubulars, mearis for preveriting the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for nnonitoflng the operating 
ternperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and meians for controlling the flow of fluidic materials through Vhe perforated tubulars as 
a funcHon of the monitored operating tamperature8..pressiTO&, and flow rates. . 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterrEmean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is pnovkled that Indudes means for positioning one or more soBd 
tubulars ^thin the wellbore. nrieans for positioning one or nxne perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, mearts for radially expanding at least or^e of the solid tutHJiars and the perforated 
tubulars within the w^lbore, rraans for fluidldy coupling the solid tubulars with the 
casing, means for fluldidy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone, from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or rnore of the perforated 
tubulars, and means for controlling the flow of fiuidjc materials through the perforated 
5 tubulars as a function of the rnonitored operating temperaturss, pressures, and flow 
rates. 

According to another aspect of the present Inventioh, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solid tubular n^bers, each 

10 solid tubular member Including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the Interior surfaces of one or mora of 
the perforate tubular members for sealing at least some of the mdial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonned wHhln the wellbore, and the solid tubular 
liners are fbmned by a radial expansion process perfonned within the wellbore. 

According to another aspect of the present inventtoh, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
included positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tid>uiars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the secorKi subterranean zone within the welibore extemal to the 
primary solid tubulars and ^rforated tubulars. positioning one or more so!!d tubular 
liners within the Interior of one or more of thd perforated tubulars, and radially 
30 expanding and plasticalty defonning the solid tubular liners within the interior of one or 
xryore of the perforated tubulars to fluidicly seat at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials . 
from a producing subterranean zone in a welibore, at least a portion of the weiibore 
induding a casing, is provided that includes positioning one cm* more solid tubulars 
within the welBkm. pcKsitionirYg one or more perforated tubulars each including one or 
5 more radiai passages within the weiibore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weiibore, fiuididy coupling the solid tubulars with the 
casing. flukScty coupling .the perforated tubulars with the solid tubulars, fiuididy 
Isolating the producing subterranean zone from at least one other subtennnean zone 
10 within the weiibore, fluldlcly coupling at least or>e of the perforated tubulars with the 
producing sutrtenanean zone, positionlr^ one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tutHilars to ftuididy seal at least some of the radial passages of the perforated tutnilarB. 

15 

According to another aspect of the present invention, a system for isolating a. first 
subterranean zme from a second subterranean zone in a weiibore is provided that 
includes means for positioning one or more solid tubulars within the weiibore. the solid 
tubulars jtaverslng the first subterranean zone, means for positioning one or more 

20 perforated hibulars each including one or more radial passages vAthln the weiibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expariding at least one of the solid tubulars and perforated tubulars within the weiibore, 
means fbr fiuididy coupling the perforated tubulars and the soRd tubulars, means for 
preventing the passage of fluids from the fbrst subterranean zone to the eecmd 

25 ' subterranean zone within the welitxxe external to the primary solid tubulars and • 
perforated tubulars, means for positioning one or nnore solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastfcaliy defonning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidldy. seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for exbBcting materials 
from a produdng subterranean zone in a weiibore, at least a portion of the weiibore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubuiars within the welibore, means for positioning one or more perforated tulaulars 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulcurs and the perforated tubuiars within the weltbore, means for fluidtdy 
5 coupling the solid tubuiars with ttie casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
' coupling at least one of the perforated tubuiars with the producing subterranean zone, 
means for positioning one or more solid tiibular liners within the interior of one or more 
.10 of the perforated tubuiars, and means for radially extending and pidstlcatly defomiing 
the solid tubular liners within the interior of one or wore of the perforated tubuiars to 
fluidicly seal at least sonne of the radial passages of the perforated tubuiars. 

Acoordtng to another aspect of the present invention* an apparatus Is provided that 
15 includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member Including one or more external seate, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
seaHng at least sonne of ttie radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. 

Acoordlr^ to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubuiars 

25 traversing the first subterranean zone, positioning one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fluidicly coupling the perforated 
tutnjiars and the primary solid tubuiars, preventing the passage of fluicte from the first 

30 subtemanean zone to the second subten^nean zone within the wellbore extendi to the 
primary solid tubuiars and perforated tubuiars, sealing off an annular region within at 
least one of the perforated tubuiars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubuiars to seal off at least some of 
the radial passages of the perforated tubuiars. 
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Aocortiing to another aspect of the present invention, a method of extracting materials 
* from a producing sutrterranean zone in a welltx>re, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or more scfld tubulars 

5 within the welttxm, positioning pne or more perforated tutNilars each Including one or 
more radial passages within the welibora. ttie perforated tutxilars traversing the 
producing subterranean zone, radlaliy expanding at least one of the solid tubulars and 
the perforated tubulars within the welibora, fluidicly coupling the solid tubulars wKh the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars. fluidicly 

10 isctoting the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone/ sealing off an annular region within at least or^ of the 
perforated tubulars, and injecting a hardenable fluldic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. *. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for posittoning one or mors 
perforated tubulars each including one or more radial passages within the weObore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly ooupllng the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of. fluids from the first subterranean zone to the sepond 
subterranean zone withiri the wellbore external to the primary solid tubulars and 
perforated tubulars, means fbr sealing off ah annular region within at least one of the 
perforated tubulars, and means fbr injecting a hardenable fluldic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the prorated tulMilars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for penning one or more solid 
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tubulars within the welikxMe. means for positioning one or more perforated tubulare 
each fnduding one oc more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for flutdldy 

5 ooupflng the soiid tubulars with the casing, mearis.for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluidtely Isolating the produdng subtenranean 
zone from at least one other subtenarmn zone within the weliborB, means for fluididy 
coupling at least one of the perforated tubulars with the pnxluctng subterranean zorie, 
means ior sealing off an annular region within at least <»ie of the perforated tubulars, 

10 and means for Injecting a hardenabie fluidic sealing material into the seated annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According fo another aspect of the present invention, an apparatus is provided that 
15 includes a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean lonmation including: one or mem solid tubular members, each soRd 
tubular member including one or more extamal seals, one or more perforated tubular 
members ooupled to Ute solid tubular memberSp and a shoe coupled to the zonal 
boMlon assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore* and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterranean formation. 

According to. another aspect jrf the present Invention, a method of isolattng a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the weltbore» Vtie solid tubulars 
traversing the first subterranean zme, positioning one or fnom perforated tubulars 
witMh the welilKKe each including one or more rmfial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at teast 
one of the perforated tubulars Into Intimate contact with the second subterranean zone, 
fluidtcly coupling the perforated tubulars and the solid tubulars, and pnaventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 
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According to another asped of the present invention/a method of extracting materials 
from a producing subterranean zone in a weltbore, at least a portion of the weiUx>re 
Including a casing, is provided that includes positipning one or tnotB solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars within the weHbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tutniiars and 
the perforated tubulars within the weflbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluidldy 

10- coupling the solid tubulars with the casing, figidicly coupling thd perforated tubulars 
with the solid tubulars, fluidlcly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isbldtlng a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or mors solid tubulars withirv the weltbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulare into intimate 
contad with the second subterrar^n zone, means for fiutdidy coupling the perforated 
tubulars and the aoBd tubulars, and means for preventing the passage df fluide from the 

25 fM subterranean zone to the second subtenanean zone within the wellbore external to 
the soDd tubulars and perforated tubulars. 

Aocordhg to another asped of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
30 Indudir^ a casing, is provided that includes means for positioning one or nrK>re solid 
tubulars within the wellbore, means for positioning one or nx>re perforated tubulars 
within the wellbore each Including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tulnjiars into intimate contact with the 
producing subterranean zone, means for fluldicly coupling the solid tubulars wRh the 
casing, means for fluididy coupling the perforated tubulars with the solid tutnjiars, 
means for fluidicly teoiating.the producing subterranean zor>e from at least one other 
5 subterranean zone within the welibore. and means for fluididy coupling at least one of 
the perfbratad tubulars with the producing subteiranean^ 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal Isolation assembly positioned within a welibore that traverses a 

10 subterranean formation and Includes a perforated welibore casing, including: one or 
more solid tubular members, eadi solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
merrtDers and the perforated tubular members are formed by a radial expansion 

15 process performed within the welibore, and at least one of the perforated, tubular 
members are radially expanded into intimate contact wRh the perforated welibore 
casing. 

Aooofding to another aspect of the present invention, a method of iscriating a first 
20 subterranean zone from a second subterranean zone in a welibore that indudes a 
perforated casing that traverses the siscond subterranean zone, is provided that 
Indudes positioning one or moreeolkJ tubulars within the welibore, the solid tubulars 
traversing the first subtenanean zone, posittoning one or more perforated tubulars 
within the welibore each Including one or more radial passages, the perfcrated tubulars 
25 travershg the second subtenanean zone, reKlially expanding at least one of the iMlmary 
solid tidHJiars and perforated tubulars within the welibore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterrar^an zone to the secorKl subterranean zone within the 
30 wellbors extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a welibore, at least a portion of the welibore 
induding a casing and a perforated casing that traverses the produdng subterranean 

11 



zone, is providad that includes positioning one or more solid tutnilars within the 
wellbore. positioning one or more prorated tubulare within the wallt)ore each including 
one or more radial passages, the perforated tubulars traversing the produdhg 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
. tubulars into intimate contact with the perfbrated casing, fluidlcly coupling the solid 
tubulars with the casing, flukJidy coupling the perforated tubulars with the solid 
tubulars, fluididy Isolating the prpdudng subterranean zone from at least one other 
subtenanean zone within the wellbore, and fluididy coupling at least or>e of the 

10 perforated tubulars with the producing subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenanean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each indUding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least me of the perforated tubulars into intimate 
oontad with the perforated ceding, means for fluicSdy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone virithin the vi^lbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system tor extracting materials 
from a procfcidng subterranean zone in a weUbore, at least a portion of the welIl>ore 
indudlhg a casing and a perforated casing that traverses the produdng subtenanean 
zone, that indiKles means for positioning one or more sdid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each indudir>g one or wdtb radial openings, the perfected tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tut^uiars and the perforated tubulars within the wellbore. means for radially expanding 
at least one of the perforated tubulars Into Intimate oontad with the perforated casing. 
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means for fluidldy ooupHng the solid tubulars with the casing, means for fluidlciy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wettbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolat'on assembly Including: one or more solid tubular niembers, each 
solid tutXJiar member including one or more external seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each including one or more radial passages 
ooupM to the interior surfaces of one or more of the perforated tubular memberB, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and tiie perforated tubular members are fomned by a radial expansion 

15 process perfbnned within the wellbore, and the perforated tubular liners are fonned by 
a radial expansion process perfonned within the wellbore. 

According to anottier aspect of the present invention^ a method of isolating a first 
subterranean zone firom a second subterranean zone in a wellbons is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first sutMen^nean zone, positioning one or more perforated tubulars 
each including one or more radial ps^ages within the wellbore, tlie perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy ooupiing the perforated 

25 tubdars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to'the second subtenranean zone within the wellbore external to the 
primary sdM tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interbr of one or mors of the perforated tubulars, and radiatiy 
expanding and plastically deforming the perforated tut>uiar liners within the interior of 

30 or)e or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subtemanean zone in a welibbre, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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wi^in ttw weHbore, positioning one or more perforated tubulars each inctudtng one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing sutrterranear) zone, radiaOy expanding at least one of the solid tut)ulars and 
the psribrated tubulars mthin the wellbore. fiuidiciy coupling the solid tubulars with the 

5 casing, fiuidiciy ooupHng the perforated tubulars with the solid tubulars, fluidldy 
Isdaling the producing subtenanean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perfcMated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior erf one or more of the perforated tubulars, and radially expanding and 

10 ' plastically defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wetll>ore, the solid 
tubulars traversing the first subterranean zone, rneans for positioning one or trme 
perforated tubulars each Including one or more radial passages witNn the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
. expanding at least one of the solid tubulars and perfonated tubulars within the wellbore, 

20 means for fluidHdy coupling the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subterranean zone fo the second 
subterranean zone within the weflbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and rtieans for radially expanding 

25 and plastically defonning the perforated tubular liners within the interior of one or more 
of the perforated Ud>ulars. 

According to anc^er aspect of the present Inventfon, a system for extracting materials 
from a producing subterranean zone in a welibore. at least a portion of the wellbore 
30 including a casing, Is provided ttiat includes means for positioning one or more solid 
tubulars within the wellbore, n^ns for positioning one or mom perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tutaiilars and the perforated tubulars within the wellbore, means for fiuidiciy 
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ooupiing the solid tubulars with the casing, means for fluldldy Goupling the perforated 
tubulars with the solid taibuiars, means for fluUidy teolating the producir^g subterranean 
zone from at least one other sutiterranean zone within the weltt)6re, means for flukfidy 
coupling at least one of the perforated tubulars with the producing subterranem zone. 
5 means for positioning one or more perforated tubular liners within the Interior of one or 
mora of the perfotated tubulars, and means for radially expanding and plastically 
defomung the perforated tubular liners wHhln the interior of one or more of the. 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more soTid tubular members, each 
solid tubular member including one or more extemal seals, two or more perforated 
tubular members each including radial passages coupted to the solid tulHJlar members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assmbty. At least one of 
the sdid tubular members and the perforated tubular members are fbnned by a radial 
expansion process performed Mrithin the weilbore. 

Acoording to another aspect of the present invention, a method of isolating a first 
20 subtemaneah zone from a second subtenranean mw having a piuralNy of producing 
. zones in a wellbore \^ provided that includes positioning one or more solid tubulara 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each Including orie or rnore radial passages within the 
wellbore, the perforated tubulare traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluldlciy coupling the perforated tubulars and the primary solid tubulms, iimenting the 
passage of fluids from the first subten^nean zone to the second subterranean zone 
within the w^lbore external to the primary soSd tubulars and perforated tubulars, and 
preventing fluids from passing from one of ttie producir^ zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
fiom a wellbore having a plurality of producing subtenanean zones, at least a portion of 
the welibore including a casing, is provided that includes positioning one or more solid 
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tubulars v\rithln the wellbore, positioning two or more perforated tubulars eadi including 
one or more radial. passages wRhin the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of ttte solid tubulars and 
the perforated tubulars within the wellbore. fluldicly. coupling me solid tubulars with the 

5 casing^ fluidldy ooupGng the perforated tubulars with the solid tubulars. fluldicly 
isolating the producing subteranean zone from at least one other subterranean zorie 
within the wellboret fluidldy coupling at least one of the perforated tubulars with the 
producing subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone having a plurality of producing 
zones in a weilbore Is provided that includes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weDbore. the perforated tubulars traversing the secorid 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluldicly coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbors exierrtal to the 
prfmary solid tubulars and perforated tubulars, means for positionoig one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and means for (M^venting fluids ffom passing from one of the produdng zones that has 

25 not been depleted to one of the producing zones that has been depleted. 

Acoordirig to another aspect of the present invention, a sy^mi for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least a portion of the 
wellbore indudir^ a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within ttie wellt>ore, means for positioning one or more perforated 
tubulars each indiiding one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zones, means for radiaOy expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fiuidiciy coupling the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean mne from at least one otter subterranean zone within 0^ welbore, 
means for fluididy coupling at least cm of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subtenranean formation containing a source of geothennal 
energy is provided that indudes a zonal isolation assembly positioned within the 
subterranean formation Indudlng: one or more solid tubular members, each solid 
tubular member ihduding one or more extemal seals, one or more perforated tubular 
members each indudlng radial passages coupled to the solid tubular members, and 
15 one or nrK)re perforated tubular liners eacii induding one or nnore radial passages 
coupled to the interior surfaces of one or more of the perforated tubular memt)ers, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
nfwmbers and the perforated tubular members are formed by a radial expansion 
process perfbnmed within the weilbore. 

20 

According to another asped of the present Invention, a niethod of isolating a first 
subtenanean zone from d second subterranean zone Indudlng a source of geothermal 
energy In a wellbore is provided that indudes positioning one or more solid tubulars 
within the weHbore, the solid tubi^ traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars eadi Induding one or more radial passages within the 
vmllbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubuteirs and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second sut>terranean zone 

30 within the wellbore extemal tp the primary sdid tubulars and perforated tubularis, 
positioning one or more perforated tubul^ liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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Aboording to another aspect of the present invention, 'a method of extracting 
geothemial eneigy from a eubtenranean geothermal zone in a welltrare, at least a 
portion of the welitxro including a casing, is provided that includes positioning One or 
more solid tubulars within the welltxm, positioning one or more perforated tubulars 
5 each including one or nnore radial passages within the w^ibore, the perforated tubulars 
traversing the subten^nean geothenndl zone, radiaBy expanding at least one of the 
solid tubulars and the perforated tubulars within the welltK)re, fluidicly coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solkl 
tubulars, fluidicly Isolating the subterranean geothermal zone from at least one other 
iO ' sid)terranean zone within the wellbore, and ffciididy coupling at least one of the 
perforated tutHilars with the subten^nean geothemial zone. 

According to another aspect of the present invention, a system for isdating a first 
subtenranean zone from a second geothemial subten^anean zone in a wellbore is 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages witNn ttie wellbore. the perforated tubulars traversing the second geothermal 
subtenranean zone, means.for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidicly coupling, the perforated 
tubutars arKj the solid tubulars, and means for pieventirq the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
weObore external to the primary solid tubulars and perforated tubulars. 

• 25 According to anottier aspect of the present invention, a system for extracting 
geothenmal energy from a subterranean geothemnal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
nfx>re perforated tutMJlars each induding one or nrK^re radbl passages within the 
30 wellbore, the perforated tubulars traversing the subterranean geothemial zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)dre. mean$ for fluidicly coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with itte sob'd tubulars, me^ns for 
fluidicly isolating ttie subterranean geothermal zone from at least one other 
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. subterranean zone within the wellbore» and means for fluididy ooupiing at least one of 
the perforated tubulars with the subterranean gebthenral 

According to another aspect of the present invention; an apparatus is provided that 
S indoles a zmai teolation assemt)ty including: one or more solid tubular menibers, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zor>al isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomied by a radial 
10 expansion process perform^ within the wellbore, and the radial passage of at least 
one of the perforated tubular members are deaned by further radial expansion of the 
perforated tubular members within the wellbore. 

Accordir^ to an<^r aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more sottd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially eKp&r\A\ng at least one of the primary 
20 solid tubulars and perforated tubulars. within the wellbore, fluididy coupling the 
. perforated tubulars and the solid tubulars, preventing the passage of flinds from tlie 
ffrst subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and deaning materials from ttie radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulais within the wellbore. 

Acoorcflng to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or mora solid tubulars 
30 within the welibbre, positlonirig one or more perforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at leest one <rf the solid tubulars and 
the perforated tubulars withiri the wellbore, fluididy coupling the solid tutnilars with the 
casing, fluididy coupling the. perforated tubulars with the solid tubulars. fluididy 
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Isolating the producing subtefronean zone'?rom at least one other subterranean zone 
wKhin the vvedbore, fluididy coupling at least one of the perforated tubulars with the 
prodUdhg subterranean zone* monitoring the operating temperatures, pressures, and 
flow rates wKNn one or more of the perforated tut)ulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

Acoonfing to anottier aspect of the present invention* a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 indudes means for posHionlng one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, nrteahs for positioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the second subtemanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means fcNr fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the weiibore external to the solid tubulars and perforated 
tubulars, and means for deaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weltbore, at least a portion of the wellbore 
including a casing, is provided that Indudes means for positioning one or more solid 

25 tubulars within the weiibore, means for positioning one or more perforated tubulars 
within the wellbore each indudhig one or nriore radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of We solid tubulars and the perforated tubulars within the wellbore, means for fluidlciy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtenanean zone within the weltt>ore. means for fluididy 
couplir^ at least me of the perforated tubulars with the produdng subterranean zone, 
and nrwans for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 Is a fragmentary cross-sectional view lilustrating the isolation of suttterranean 
5 zones. 

Fig. 2a is a cross secKonal illustration of the piaoement of an illustraOye embodiment of 
a system for isolating subterranean zones within a bcrohole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injection of a 
fluidto materfasd into the tutMjlar support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out 61 the wellbore. 

15 

F^. 2d Is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Rg. 3 is a cross sectional iihistration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig, 2a. 

Fig. 4 is a flow chart Bustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b to a cross sectional aiustration of the expandable tubular nnember of Fig. 5a 
after radially expanding and plasticalty defomrring the ends of ttie expandable tubular 
30 men*er. 

Fig. 5c is a cross sectional illustrBtion of the expandable tubular member df Rg. 5b 
afler forming threaded connections on the ends of the expandable tubular member. 



21 



/ 



Fig. Sd is a cross sectional Dhistration of the expandable tubular member of Fig. 5c 
after couplir^ sealing men4)ers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectiorial illustration of an exempls^ embodiment of a tubular 
expansion cone. 

F^. 7 Is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10- 

Fig. 8 is a fragryienlary cross secbonal illustration of an attemative embodiment of the 
system for isolating subterranean zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
IS lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular n\embers of the system for isolating subten-anean 
20 zones of Fig. 1 with a hardenaUe fiuidic sealing materiat. 

Fig. 11 is a fragmentary cross sedional Illustration of an embodiment of a method for 
tioupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragnnentary cross sectional illusbation of an embodiment of a method for 
ooupBng one of the perforated tubuiar memb^. oS the system for isolating 
subterrans^ zon^ of F^. 1 with a surrounding perforated weBbore casing. 

30 Fig. 13 is a fragmenta^ cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cidss sectiomi illustration of an alternative embodiment of the 
system for Isolating subterranean zor)es of Fig* 1 that indiKles a one-way valve for 
preventing flow from a producing zone Into a depleted zone. . 

5 Fig. 15 is a fragmentary cross siectionar illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n wMch the system Is used to extract 
geothemial energy frqm a subterranean geothemnal zone. 

Detailed Deecrlfitlon of the lllustrativa Embodiments 

10 An apparatus and method for isolating one or more subterranean zones from one or 
mors other subterranean zones Is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well Icnown, production completion 

IS equipment and methods using a series of padters. solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to pemiit the 
commingling and/or Isolation of the subterranean zones from each other. 

Referring to Rg. 1. a wellbore 105 including a casing 110 are positioned In a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
pnxkjdive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fdmnatton 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, IrKiuding the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, In order to fluidldy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135. one or more external seals 140, one or rnom .sections of 
30 perforated casing 145, one or more Intenmediate sections of solid casing 150, and a 
solid shoe 1 55. In several exenH>lary embodiments, ttie perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one eiid of the solid casing 135 to the other end of the isolid casing 135. The solid 
casing 135 may comprise any numt)er.of conventional oomnierdally availat)le sections 
of solid tubular casing such as. for example. oiifield.tulHilars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises ollReld 
tubulars avaHable from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional convrordaliy 
10 available processes such as, for example, welding/slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 1 0 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefened embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the Interior region of the casing 
135. in an altentatlve embodiment, during the production mode of operation, an 
intemal tubular siring with various arrangements of padcers, perforated tadring, sliding 
25 sleeves, and valves may be empk^ed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the wrface. 

In a particulariy prefenred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 In the radial direction info Intimate contact with the Interior 
walls of the wellbore 105. the casing 135 may be expanded in the radial direction 
using any number of oonventtohal commerdally available irielhods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 betvveen Vie solid casings 135 and 150 and the wellt)ore 105. The seals 
140 may comprise any numtier of conventional comnwrcially available sealing 
materials suitable for sealing a casing in a wellbore such as» for example, lead, nd>ber 
5 or ei^xy. In a preferred embodiment, the seals 140 comprise Stratalok ^xy material 
available from Hailiburlon Energy Sendees. The perforated casing 145 penr^ fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this maruwr, oH and gas may be produced from 
a producing suUerranean zone wiMn a sutAerranean fom^atron. The perforated 

10 casing 145.may comprise any number of oonvenflonal commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises exparKlable slotted tubular casing available from Petroline in Aberdeen. 
Scofland. In a particulariy preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen. 

IS Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdally available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemnediate solid 
25 ' casing 150 using any number of con\^entional commerdaDy available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the peribrated casing 145 is coupled to the intermediate solid cashg 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional contmerctaily ayailabia processes such as, for example, welding or 
expandable solid or slotted connectors. In a prefenriad erTd)odiment. the last perforated 
casing 145 is coupled to the shoe 1 55 by an expandable sdid connector. 



25 



In an altemative embodiment the shoe 155 is coupled drectly to the last one of the 
intermediate solid casings 150. 

In a preferred ernbodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the intprlor walls of the welibore 105. The perforated casings 145 may be 
expanded in a radial dinectton using any number of conventional commerdally available 
processes. 

The intermediate solid casing 150 pemiits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially availabte sections of solid tubular casing 
such as, for example, oimeld tubulars fabricated from chromium steel or fiberglass. In 
a prefened embodiment, the intemiedlate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The Intennedlate solkJ casing 150 is preferabty coupled to one or more sections of the 
perforated casing 145. The Intennedlate solid casing 150 may be coupled to the 
perforated casing 145 using any number of conventional commerdally available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the Intemnediate solid casing 150 Is cpupljdd to the perforated 
casing 145 by expandable Mlid connectors. The inlemiedlate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

In a preferred embodiment the each intennedlate solid casing 150 Includes one nx)re 
valve members 170 for controiling ttie flow of fluids and other materials within the 
interior region of the intenmedlate casing 150. In an aKematlve embodiment as will be 
recognized by persons having ordinary sklirin the art and the benefit of the present 
disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and Isolating 
subterranean zones from each other while providing a fluid path to the surfeice. 
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In a particularly preferred embodiment, the intenmediate casing 150 is placed Into the 
welltK>r8 105 by expanding the intermeidiate casing 150 in this radial direction into 
intimate contact with the interior walls of the wellbore 105. The intennediate casing 
150 may be expanded in the, radial direction using any number of conventional 
5 oonvnerdaliy available methods. 

In an alternative embodiment one or more cf the intenrhediate solid casings 150 may, 
be omitted. In an aiterr^tive preferred embodiment one or more of the perforated 
casings 145 are provided with one or more scials 140. 

10 

The shoe 155 piovldes a support memt>er for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or ^n aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefen^d embodiment, the shoe 155 is selected 
to provide Sclent strength in compression and tension to penmit the use of high 
capacity production and exploration tools. 

20 . In a particularly prefened embodiment, the apparatus 130 Includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Intermediate solid casings 150, and a shoe 155. More gerverally, the apparatus 130 
may comprise one or more solid casings 135. each with one or more valve members 
160. n perforated casings 145, n-1 interrhediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the a;^>aratU8 1 30, oil and gas may be oontrollably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use cX 
30 intermediate solid casings 1 50 with valve members 170 permits isc^ted sections of the 
• zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluidldy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be flutdidy isolated from each other. In this manner, the 
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aK)watus 130 permits unwanted and/or non-produdive sut>terranean zones to be 
fluididy isolated. 

In an aitemative mnbodinnent, as vyill be reoograzed by persons having ordinary sidit in 
5 the art and also havir^ the benefit of the present dtodosure, during ttw production 
mode of operation, an intennd tubular string with various arrangements of packers/ 
perforated ti^Mng, sliding sleeves, and \dves m^y be employed within the apparatus to 
provide various options for conuningliiig and isolating $id)tBrranean zones from each 
other wMIe providing a fluid path to the surfiaoe. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the Intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically defonmed within the wellbore 105 in a conventional manner, 
and/or using one or more of the methods and apparatus disclosed In one or more of. 

15 ihe fbllowtng: (1) U.S. patent application serial no. 09/454.139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent appllcaUon seHal no. 09/510,913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350. attamey docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
ap^rfkatlOT serial no. 08/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460. attorney docket no. 25791 . 1 1 .02, filed 
on 3/10/20Q0. (6) U.S. patent application serial no. 08512,895. attorney docket no. 
25701.12.02. fled on 2/24/2000, (7) U.S. patent appikatton serial no. 09/511,941, 
attorney docket no. 25791.16.02. filed on ^4/2000, (8) U.S. patent applicatton serial 
no. 09/588,946. attorney docket no. 25791.17.02. fled on 6/7/2000. (9) U.S. patent 

25 applkation serial no. 08/550,122. attomiey docket no. 25701.23<0% filed on 4/26/2000. 
(10) PCT patent applteatton serial no. PCT/USOQ/18635, attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provistonal patent appiteattori serial no.. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. pravisibnal 
patent appltoatton serial no, 60/154.047. attomey docket no. 25791.29. filed on 
. 30 9/16/1999. (13) U.S. provisional patent application sariai no. 60/159.082. attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional paterit application serial 
no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
provisional patent applicatton serial ho. 60/159.033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provisional patent appTicatton serial np. 60/212.359. attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) US. provisional patent application serial 
no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent applteation serial no. 60/221.645. attorney 
5 docket na 25791.46. filed on 7/28/2000. (20) U.S. prowstonal patent appHcation serial 
no. 60/233.638, attorney docket no. 25791 .47. filed on 9/18/2000. (21) U.S. provistonal 
patent application sertal no. 60^37,334. attorney docket no. 25791.48. fDed on 
10/2/2000. (22) U.S. provishmai patent application serial no. 60^70.007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. proviskmal patent application serial 

10 na 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisk)nal 
patent appiicatkvi serial no. 60/259,486. attorney docket no. 25791.52. f8ed on 
1/3/2001; (25) U.S. provisional patent applkation serial no. 60/303,740. attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal patent appHcatton serial rio, 
60/313.453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no.' 60/317,985. attorney docket no. 25791.67. filed on 
9/6/2001 ; (28) U.S. provisional patent application serial no. 60/31 8.386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteatk>n serial no. 
09/969,922. attorney docket no. 25791.69. filed on 10/3/2001, ttie disclosures of whtoh 
are incorporated herein by reference. In an exemplary emixxliment. the radial 

20 dearanoes between the radially expanded ?ollci casings 135, perforated casings 145. 
intemtediate sections of solid casing 150, and/or ttie solid shoe 155 and the wellbore 
105 are eliminated thereby eUminating the annulus between the solid casings, the 
perforated casings 145, the intermediate sections of solid casing 150. and/or the solkl 
shoe 1 55 and the wdibore 105. In this manner, the opttonal need for filling ttie annulus 

25 with a filler material such as, for example, gravef, may be eliminatBd. . 

. Refenlng to Figs. 2a-2d, an iOustrstive enibodiment of a system 200 for isolating 
. subtenanean fomnattons includes a tubular support ntembo- 202 that ddines a 
passage 202a. A tt^utar expanston cone 204 that defines a psesage 204a is coupled 
30 to an end of the tubular support mernber 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-«xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer sur^ 
204b of the tubular expansion cone 204. The first exjrandabie tubular member 208 
ftiither includes an unexpended Intermediate portion 208c another pre-expanded end 
5 206d. and a sealing imttlbBr 206e coupled to the exterior surface of the unexpended 
hntannediate portion, in an exemplary embodiment, the hside and outside diameters of 
the pre-expanded erids. 206a and 206d, of the first expandable tubular member 208 
are greater than the inside and outside diameters of the unexperided Intennediate 
portion 206c. An end 208a of a shoe 208 Is coupled to the pre-expanded end 208a of 
10 the first expandable tubular member 208 by a convention«d threaded connection 

An end 210a of e slotted tubular member 210 that defines a passage 210b Is coupled 
to the other pre-expanded end 206d of the first expandable tubular rhember 206 by a 
conventional threaded connection.. Another end 210c of the slotted tubular menrtwr 

IS 210 is coupled to an end 212a of a slotted 4ubuiar merfiber 212 that defines a passage 
212b by a conventionat threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 21 4c, another pre-expanded end 

20 214d, and a seeling member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an einmplary embodiment, the Inside and outside diameters of 
the pre-expanded ends. 214a and 214d, of the secorid expandable tubular member 
214 are greater than the Inside and outside diameters of the unexpended intennediate 
portion 214c. 

25 

An end 216a of a slotted tubular rnember 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable fibular member 21 4 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member218 that defines a passage 
30 218b by a conventional threaded oonnectibn. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 216c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended Intermediate portion 220c, another pre^xpanded 
end 220d. and a seating member 220e cwpM to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the Inside md outside 
diameters of the pre-expanded ends. 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of me unexpended 
intemoediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemjrfary embodiment, the inside and outside diameters of the pre^xpwded 
10 ends, 206a, 206d. 214a, 214d. 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 2C», 214, ard 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216. and 218, are 
conventional slotted tubular menders having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a stmctural support In several 
alternative embodiments, the slotted tubular members, 210. 212, 216, and 218 are 
oonvenUonai stotted tubular nnemb^rs for recovering or introducing fluidic materials 
20 such as, for exanr^, oil. gas and/or water from or into a subtenanean fonnatlbn. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 Is Initially 
positioned in a borehole. 224 formed in a subterranean formation 226 that Includes a 
water zorra 226a and a targeted oil sand zone 226b. The borate 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end (rf the tubular support member 202 may be supported in a conventional 
* manner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular membere, 206, 214, and 220, and tubular 

30 members, 210, 212, 216. and 218. 

In an exemplary embodlnwnt. as illustrated in Fig. 2b, a fluidic material 228 is then 
injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectivety. 
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\n an exemplary embodiment, as iOustiated In Fig. 2c. the continued injection of the 
fluldic material 228 through the passages, 202a and 204a. of the tutniiar support 
member ^ and the lubular expansion cone 204. respectively, pressurizes the 
passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticany defoiming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
inlerawdlate non pro-expanded portion 206c of the expandable tubular member 206 Is 
radially expanded and plastically deformed off of the tapered external surftee 204b of 
the tubular expansion cone 204. As a resutt, the seailhg member 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expanded 
intenriBdlate portion 206c of the expandable lubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular membec 206 is also thereby 
^ichored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated In Fig. 2d, after the expandable tubular 
member 206 has been plastically defonned and radially expanded off of the tapered 
external surfiace a)4b of the tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202; As a result, the second and tNrd expandable tubular members, 214 and 
220. are radially expanded and piastieally deformed off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the iniemiediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radialy 
expanded and plastically defwmed off of the tapered external surfece 204b of the 
tubular expansion cone 204. As a resutt, the sealing member 214e engages the 
Interior surface of the wellbore 224. Cor»equently. the ladlally expanded Inlamiediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In ari exemplary embodiment, the radially expanded intemiediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
membw 202 will ttien displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubt^ar msmber 202 



will then radially expand and (dastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pr»-expanded portion 220c of the third expandable 
tubular member 220 rs radtaUy expanded and piasticaily defomned off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealir^ 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemi^ embodiment, the radially 
expanded intemnediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the welibora 224. Ajs a result, the water zone 226a and 
fluidicly isolated from the targeted oU sand zone 226b. 

After completing the radial expansion and plastic defomiation of the third expandable 
tubular member 220, the tubular support memt>er 202 and the tubular expansion cone 
15 204 are removed firom the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c. 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radiaily expanded and plasticaiiy defomied by the upward 

20 displaoement of the tubular expansion cone 204. As a result, the sealing members. 
206e. 214e. and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 ttiereby ooupBng the shoe 208. the expandable tubular member 206, the 
slotlBd tubular members, 210 and 212, the expandable tubular member 214. the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 ' wellbore.. FwthennorB, as a resutt, the conhedims between the expandable tubular 
members, 206. 214. and 220. the shoe 208. and the slotted tubular menUMrs, 210, 
212, 216. and 218. do not have to be expandable connections thereby providing 
signiflcant cost savings, in addition, the inside diameters of the expanflable tubular 
members, 206. 214. and 220, and the slotted tubular members. 210, 212. 216. and 

30 218, after the radial expansion process, are substantially equal. In this nnanner. 
additional conventional tools and other conventional equq^ment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative emtxKflments, the conventional tools and equipment Include 
conventional valving arvl other conventional flow control devices for oontrolHng the flow 
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of fluidic materials within and between the expandabto tutnilar memtm. 206, 214, and 
220. and the slotted tubidar members. 21 0, 212, 216. and 218. 

Furthermore, In the system 200, the stotted tubular members 210, 212, 216. and 218 
5 are Interteaved among the expandable tubular members, 206. 214. and 220. As a 
result, because oi^ the {ntermediate non pre-expanded portions. 206c 214c and 
220c of the ^(pandable tubutar mertdiers. 206, 214. ami 220, respectively, are radially 
expanded and plastically defbmied, the slotted tubular members, 210. 212. 216, and 
218 can be conventional stotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermecfiate non 
pre-^xpanded portions, 206c 214c and 220c. of the expandable tubi^r members, 
206, 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of ttie interleaved slotted tubular members. 210, 212. 216, and 218 
can be much greater than the number and length of the expandable tubular mambers. 

IS in an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 2(». 214, and 
220, is approximately 200 feet and the total length of the slotted tubular members. 
210. 212. 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is ooui^ed 

20 to the weilbore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feet 

I 

Furthermore, the sealing members 206e. 214e. and ^Oe. of the expandable tubular 
membere. 206, 2l4. and. 220. respectively, are used to couple the expandable bibular 
25 membere and the slotted tubular membere. 210. 212. 216, and 218 to the weflbore 224. 
the radial gap between the stotted tubular membere. the expandable tubular members, 
and the weilbore 224 may be large enough to effectively senate the posslMHy of 
damage to the expandable, tubular inembere and stotted tubular members during the 
piatement of the system 200 within the weilbore. 

30 

In an exemplary embodiment, the pre-oxpanded ends. 206a. 206d. 214a. 214d, 220a. 
and 220d, of the expandable tubular merr^rs, 206, 214. and 220, respectively, and 
the slotted tubular membere. 210. 212, 216. and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0,350 Inches, respectively; prior to the radial 
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expansioh, the Intermediate rion pie-e)q)anded porttons. 206c, 214c, and 220c. of the 
* expandable tubular members, 206, 214, and 220, raspedively, have outside diameters 
of 7.625 Inches; the sloKed tubular members, 210. 212, 216, and 216, have inskte 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intenmediate portions. 206c, 214c, and 220c of the expandable tubular members. 206. 
214, and 220, are equal to 7.675 inches; and this weSbore 224 has an Inside diameter 
of 8 J55 inches. 

In an exemplary embodiment, the pre-expanded ends, 206d, 206d. 214a, 214d, 22pa, 
10 and 220d, of the expandable tubular fhembers, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wait 
thicknesses of 4.500 Inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portions. 206c, 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively^ have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches: and the wellbore 224 has an inside diameter 
of 4.692 inches. 

20 

In an exemplary embodiment^ the system 200 Is used to inject or extract fluldlc 
materials such as. for example, oil, gas, and/or water into or from the subtenBnean 
formation 226b. . 

25 . Refening now to Fig. 3, an exemptary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an biterior region 300a 
and includes a first end 300b Including a first threaded connection 300ba. a first 
tapered portion 300c an Intemnedlate portion 300d, a second tapered portion 300e, 
and a second end 300f Including a second threaded connection 300fa. The tubular 

30 member 300 further pr^erably includes an intennediate sealing rhember 300g that is 
coupled to the exterior surface of the Intermediate portion 300d. 

In an exemplary embodiment, thef tubular member 300 has a sut>stant]ally annular 
cross section. The tubular member 300. may be fabricated from any number of 
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oonventonal commercially available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromiurri steel tublr)g/casing. or L83, J55, or P110 API 
casing. 

In an exemplary embodiment, the Interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore. In an exemplary embodiment, the 
interior region dOOa of the tubular member includes a f»st inside, (flameter Dt, ari 
Intermadtato inside diameter Dmt. and a second inside diameter Dj. in an exemplary 
embodiment, the first and second Inside diameters. Di and P2, are substantiaHy equal. 
In an exemplary embodiment, the first snd second inside diameters. Pi and D2. are 
greater than the mtermediato inside diameter 0^. 

The first end 30bb of the tubular member 300 is coupled to the intemnediate portlori 
SOOd by the first tapered portion 300c, and the second end 300f of the tubular member 
is coupled to the Intermediate portiwi by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f. of the tubular member 300 Is greater than the outside diameter of the 
Intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular merrtber 300 include wall thicknesses, ti and t2. respectively. In an 
exemplary embodiment, the outside diameter of the intermediate portion SOOd of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of ttw first 
and second ^nds. 300a and 30pf. The intemiedlate portion 300d of the tubular 
member 300 indudes a wall thickness t^. 

In an exemplary embodiment, the wall thicknesses ti and ti are substaritially equal In 
order to provide substantially equal burst strength for the first and second ends. 300a 
and 300f. of the tubular member 300. in an exemplary embodiment, ttie wall 
tNcknesses. ti and ^, are greater thar) ttie wall thickness tm in order to optimally 
matdi the burst strength of the first and second ends. 300a and 300f. of the tubular 
member 300 with the Intermediate portion 300d«f the tubular member 300: 

In an exemplary embodiment, the first and second tepered portions. 3Q0c and 300e. 
are Inclined at an angle, o. relative to the kmgltudlnal directkxi ranging from about 0 to 
30 degrees in order to optinwily fadOtate the radial expansion of the tubular member 
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300. In an exemplary entbodiment. the first and second tapered portions, 300c and 
300e. provide a smooth transition betimen tlie first and second ends. 300a and 300f. 
and the intermediate portion 300d. of the tubular n»mber 300 jn order to miniinize 
stress concentrations. 

5 

The Intermediate sealing member 300g is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the Interior surface of a welibore casing 

10 305. or other preexisting stmcture, after the radial expansion and plastic deformation of 
the Intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intennediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intemiediate sealing 
member 300g is selected to* be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 in order to optimally protect the 
intennedlate sealing member 300g during placement of the tubular member 300 within 
the welibore casings 305. The intenmediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as. for 
example. Ihemnoset or thennoplastic polymers. In an exemplary embodiment, the 

20 intennediate seding member 300g Is fabricated from ttiermoset polymers in order to 
optimally seal the radially expanded Intennediate portion 300d of the tubular member 
300 with the welibore casing 305. In several alternative embodiments, ttw -sealing 
member 300g Includes one or more rigid anchors for engaging the welibore casing 305 
to ttiereby anchor the radially expanded and plastically defomrted mtemnediale portion 

25 3(NM of the brfnilarnrwmber 300^ the welibore casing. 

Referring to F^s. 4, and $a to 5d. In an ex8nfq>iary embedment, the iuto^Oar member 
300 Is fonned by a process 400 that includes the steps oft (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; {3) stress relieving bo\h expanded upset ends of the tubular member in step 
415; (4) fbnning threaded connections In bott^ expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on ttie outside diameter of the 
non-expanded intermediate portion of the tubular member in step 425. 
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As illustrated In FIG. Sa. in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetOng methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wan thicknesses ti and ta- The intemiediate 
portion 500c of the tubular member 500 Includes the wall tNckness tinr and the interior 
S diameter Dint. In an emmplary embodiment, the wail thickrosses tt and are 
substantially equal In order to provide burst strength that fs substantially equal along 
the entire length of the tubular menrA>er 500. In an exemplaiy embodinnent, Oie vmW 
thicknesses ti and U are both greater than the waD thickness t^KT in order to provMe 
burst strength ttiat is substantially equai atong the entire length of the tubular member 
10 500, and also to bptlnf^aliy facilitate the fomiation of threaded connections in the first 
aiKl second ends. SOOa arvl 500b. 

As illustrated in Fig. 5b, in steps 410 and 415. botfi ends. 500a and 5dOb. of the tubular 
member 500 are radially expanded using conventional radial expanston methods, and 

15 then both ends. 500a and 500b. of the tubular mernber are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular member 500 Include the interior 
diameters Di and D2. In an exemplary en^iment, the Interior diametefs Di and D2 
are substantially equal in order to provide a burst strerigth that is substantially equal. In 
an exemplary embodiment, the ratio of the Interior diameters Di and D2 to the Interior 

20 diameter Dmt ranges from about 100%' to 120% in order to facilitate the subsequent 
reaiai expanskm of the tubular member 500. 

In a preferred embodiment, the relattonship between the wall thteknesses t,, t2, and tm 
of the tubular member 500; the ii^de diameters Di, Dz and D^^ of the tubular nnember 
25 500; the lnskie dianoeter QMObon of the weBbore casing, or other structure, that the 
tubular member 500 wffl be inserted Into;, and (he outsMe diameter Dam of the 
expansion cone that wai be used to radiaOy expend, the tubular member 500 within the 
weRbore casing is given by the foOowIng expressnn: 

•1 , 

30 

where ti = t2; and 
Di = D2. 

By satisfying the relationship given in equation (1). the expansion forces placed upon 
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VhB tubular rmmber 500 during the subsequerrt radial expansion process are 
* substantlcrily equalized. fJton generaBy, the relationship given in equation (1) may be 
used to calodate the optinnal geometry for the tubular rnerhber 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for febricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As Hlistratsdjn FIG. 5c, in step 420, conventional threaded connections, 500d and 
SOOe, are formed in both expanded ends, SOOa and 500b, of the. tubular member 500. 
In an exemplary embodbnent, the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500r is then applied onto the 
outside diameter of the non-expanded Intermedfate portion 500c of the tubular nriemb«' 

15 500. The sealing member 50bf may be appited to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
Conventional commercially available methods. In a preferred embodiment, the sealing 
mentber SOOf is applied to the outside diameter of the intermediate portion 500c of the 
tubutar member 500 using cormiercially available chernical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially Identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodlmisnt of tubular expansion cone 600 for 
radiany expandinig the tubular members 208« 214, 220, 300 and 500 will now be 
desoibed. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 61 5. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attacic 0i and the second conical outer surface 625 
includes an angle of attack 02* In an exemplary erhbodiment, the angle of attack Ot is 
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greater than the angle of attack Q2. In this manner, the first conical outer surface .620 
optimally radially expands the Intermediate portions. 206c. 214c, 220c, 300d, and 500c, 
of the tubular nioml)ers, 206. 214, 220, 300, and 500. and the second conical outer 
surface 525 optimaliy radialty expands the pra-expahded first and seoond ernls, 206a 
5 and 206d. 214a and 214d» 220a and 220d. 300b and 300f. and 500a arid 500b. of the 
tubular members. 206. 214, 220. 300 and 500. In an exemplary embodiment, the first 
conicdl outer surface 620 Includes an angle of attack oi ranging frpnn about 8 to 20 
degrees, and the second conical outer surfece 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to q>timally radially expand and plastically 
10 deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expanston cone 600. 

15 Referring to Fig. 7. another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705. a rear end 710. and a radial 
expansion sectk>n 715. In an exemplary embodiment, the radial expansion section 715 
Includes an outer surface having a substantially parabolic outer profile thereby 
pro\rfding a parabotoid shape. In this manner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a manmum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion sectton 715 may be fbnned using a plurality of adjacent discrete conical 
sections and^ using a cmtinuous cun^d surface. In this manner, the regton of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 70S of the 
expanston cone 700 nfiay optimaliy radially expand the intermediate portions. '206c 
214c, 220c, 300d. and 500c. of the tubular members, 206. 214, .220. 300, arid 500. 
while the region of the outer surface of the radial expanston section 71 5 acQacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206. 214. SO. 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston sectton 715 Is selected to provkJe an angto of attack that ranges from about 
8 to 20 degrees In ttie vldnity of the front end 705 of the expansiw cone 700 and an 
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angle of attack in the vicinity (rf the rear end 710 of the expansion cone 700 from about 
4 to IS degrees. 

In an eranqjiary embodiment, the tutnilar expansion cone 204 of the system 200 is 
substantially identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

in several alternative embodiments, the tetachlngs of the apparatus 130. the system 
200. the expandable tubular memt)er 300. the method 400, and/or the expandable 
tubular member.500 are at least partially combined. 

Referrbig to Rg. 8. in an alternative embodiment conventional temperature, pressure, 
and flow sensors. 802. 804, and 606. respectively, are operably coupted to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensttfs, 802, 604, and 806, respectively, In turn are operably coupled to a controller 
810 that receives and processes the output signals generated the temperature, 
pressure, and flow sensora to thereby control the operation of the flow control valves 
160 to enhance the operational effictency of the apparatus 130. In several exemplary 
embodimente. the control algorilhnts utilized by the controlter 810 for controlling ttie 
operation of the flow control valves 160 as a fum^on of the operating temperature, 
pressure, and flow rates within the perforated tubuter members 145 are conventionai. 

Referring to Fig. 9. in an alternative embodjment, a solid tubular member 905 is 
coupled to one of the f»rfbrated tubular membere 145 by radially expanding and 
ptosttoally defomning the solid tubular member kite engagement with the perforated 
tebulaf member ' in a conventional manner and/or using one or more of the radial 
expansion methods discipsed in one w more of the foHowing: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791.03.02. filed on 12^1999. 
(2) U.S. patent application serial no. 09/510.913. attorney docket no. 25791.7.02, fited 
on 2/23/2000. (3) U.S. patent applicatibn serial no. 09/502,350. attorney docket no. 
25791.8.02, fited on 2/10/2000, (4) U.S. patent application seital no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent applicatton sertel 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511.941. attorney docket no. 25791.16.02. filed 
on 2/24/2000. (S) U.S. patent application serial no. 09/588.946. attorney docket no. 
25791.17.02. fited on 6/7/2000, (9) U.S. patent application serial no. 09/559.122, 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent appHcatton serial 
5 no. PCT/USOQ/16635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provlsioneri patent lappik^tion serial no. 60/1^671. attorney dodiet no. 25791 .27, filed 
on 11/1/1999. (12) U.S. provisional patent appikartkxi serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provlstonal patent appHcatioh serial 
no. 60/159,082. attorney docket no. 25701.34, filed on 10/1^1999, (14) U.S. 

10 provisional patent application serial no. 60/1 ^.039. attorney docket no. 25791 .36, filed 
on 10/12/1999. (15) U.S. provisional patent awlicafion serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisnnai 
patent applicatfon serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provlstonal patent application serial 
no. 60/221 .645. attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provlstonal 
patent appltoation serial no. 60/233,638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. pn>visk>nal patent appltoation serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent applicaton serial 
no. 60/270.007. attorney docket no. 25791.50. filed'on 2/20/2001; (23) U.S. provlstonal 
patent application serial no. 60/262.434. attorn^ docket no. 25791.51. filed on 
1/17/2001: (24) U.S, provistonai patent application serial no. 60^259.486. attorney 
docket no. 25791.52. fitod on 1/3/2001: (25) U.S. provlstonal patent apiHication serial 

25 no. 60/303.740. attorney docket no. 25791 .61. filed on 7/8/2001; (26) U.S. provistonai 
patent application serial no. 60/313.453, attorney docket no. 25791.59. filed on 
- 8/20/2001; (27) U.S. provistonai patent application serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent applicatiwi serial 
no. 60,318.386. attorney docket no. 25791.67.02, fited on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969,922. attorney docket no. 25791.69, fited on 
10/3/2001. Vhe disclosures of which are incorporated herein tiy reference, in tttis 
manner, the solto tubular menit>er 905 fluklidy seats the radial passages fomned in the 
perforated tubular member 145 thereby preventing tiie passage of fluklic materials 
and/or formation materteis through the perforated tubular member. 
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Referring to Fig; 10. in an alternative embodiment, the radial openings In one of the 
perforated tubular members 145 are sealed by injecting a hardenable flukflc sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular mmiber 145. Conventional sealing nnembers 1015 and 
1020 then seal the interfiaoe between the pipe 1010 amJ the opposite ends of the one 
perforated tubular member 145. The hardenable fluldic sealing material 1005 is then 
Injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluldfc sealing material 
out of the annulus between the one perforated tubular member 145 and the forn^tion 
125. The pipe 1010 and sealir^ members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluldic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing n^riai is a curable epoxy resin. 

In an alternative embodiment as Illustrated In Fig. 11, one or more of the perforated 
tubular members 145 of the apparatis 130 are radially expanded and plasttealiy 

20 defomfied into contact with the sgnounding fomnatim 125 tiiereby compressing the 
surroumfing formation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby stabilidng the surrounding formation, reducing the flow 
of loose particles from the sunrounding fomnation into the radial openings of the 
perforated tubular member 145, and enhmdng tiie recovery of hydrocartx>n8 from the 

25 sunrounding formation. 

In an aftematira embodiment, a seismic source 1105 is positioned on a surface 
location to thereby kmpsxt seismic energy into the fonmation 125. In this manner, 
partides lodged in the radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial openings theretiy enhancing the subsequent recovery of 
hydrocart)ons from the fbnnation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radiaRy expanded and plasticalty formed into contect with the surrounding formaiion 
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125, thereby obupling the perforated tubular member 145 to the surrounding fermation, 
an impulsive load is applied to the perforated tubular member. The impulsive load, may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then tiansfen^ed to the surrounding formation 125 
5 thereby compacting and/or slurrtfying the sunounding formation; As a result, the 
recovery of hydrocarbons from the fbnnation 125 Is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wdlbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 Oiat traverses the 

10 forn>ation 125. When the apparatus 130 is positioned within the weHbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
compressing the'sum>unding formation 125. In this manner, the surrounding formation 
125 Is maintained In a state of compression thereby stabilizing the surrounding 

15 foniMitlon, reducing the flow of loose particles from the surrounding formation into the 
radial openings <tf the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fonmation. 

In an alternative enhbqdlnnent, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seisniic energy into the fomiation 125. In this manner, 
partides lodged In the radial openings in the perforated tub^^ 
dislodged from the radial openings thereby enhancing ttie subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an altemative embodiment, after me perforated tubular member 145 has been 
radially expanded and plastically formed into contad with the welll)ore casing 1205, 
thereby coupling the perforated tubular member 145 to the sum^undlng formation, an 
inipulslve load is applied to the perforated tubular member. The Impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsh« load is then transferred to the surrounding fonmation 125 
thereby compacting and/or slunrifying the surrounding fonnatlon. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13. in an aKemative embodiment, onja or more, perforated tt^lar 
members 1305 are ooiq)led to one of the perforated tubular members 145 by radiaNy 
6)q»ndlng and plastically deforming tfte perforated tubular member into engagement 
witli the perforated tubdar member in a conventional manrter and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serteri no. 08/454.139. attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent appUcation serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent applkatton serial no. 09/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, (4) U.S. pateiM applicatton serial 

10 no. 09/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.1 1:02. filed on 3/10/2000. 
(6) U.S. patent appHcation serial not 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946. 

15 attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. patent appiteation serial 
no. 09/559,122, attorney docket na 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appiteation serial no. PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 
• 7/9/2000. (1 1 ) U.S. provisfonal patent application serial no. 60/1 62,671 . attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047, attomey docket ho. 25791.29, filed on 9/16/1999, (13) U.S. provistonal 
patent application serial no. 60/159,082, attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. proviskmal patent application serial no. 60/159,039, attomey 
docket no. 25791 .36. filed on 10/12/1999. (15) U.S. provisional patent applkatton serial 
no. .60/159.033. attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 ' provlskinar patent appllcatkm serial no. 60/212.359. attomey docket no. 25791.36. filed 
on 6/19/2000. (17) U.S. provlskMial patent application serial no. 60/165,228, attoniey 
doicket no. 25791 .39, filed on 1 1/12/1999. (18) U.S. proviskinal patent applkatton serial 
no. KI/221.443, attomey docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional 
patent applicatton serial no. 60/221,645., attomey docket no. 25791.46. filed on 

30 7/28«000. (20) U.S. provlskxial patent application serial no. 60/233.638. attomey 
docket ho. 25791 .47, filed on 9/16/2000. (21) U.S. proviskinal patent application serial 
no. 60/237.334. attomey docket no. 25791 .48. filed on 10/2/2000. (22) U.S. provisional 
patent applicatton serial no. 60/270,007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appDcpUon serial no. 60/262.434. attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. pravisionai patent application serial 
' no. 60/259.486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisiohal 
patent appBcalion serial no. 60/303.740, attorney docket no. 25791.61. filed on 
7/8/2001: (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. prevfslonal patent application sertal no. 
6(V317.985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal 
patent appHcatnn serial no. 60/318.386. attorney docket no. 25791.67.02,. filed on 
9/10/2001 : and (29) U.S. ijtility patent application serial no. 09/969.922, attorney docket 
no. 25791.69. filed on 10/3/2001, the disclosures of whteh are inomporated herein by 
10 reference. In this manner, the perforated tubular member 905 ntodifies the flow 
diaracteristics of the perforated tubular member 145 thereby pennitUng the operator of 
the apparatus 130 to modify the oyeraU flow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Rg. 14. a one-way valve. 1405 sud) as. 
IS for example, a check valve fluidiciy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from conresponding 
subterranean zones A arid B. In this manner, if zone B beconDes depleted. 
hydrocartxMis that are being extracted from zone A will not fiow into the depleted zone 
B. 

20 

In an altamative embodiment, as iliuslrated in Fig. 15. the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1 505. In this 
nfwnner. the operational effideray of the extractton of geothennal energy is significantly 
enhanced due to the Increased internal diameters of the wious radially expanded 
25 elenranisol the apparatus 130 that pennit greater volumetrjk: flows. 

In an altematlve embodiment, the perforated tubular members. 145. 210, 212. 216. 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodton^nt. the anwunt of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145. 210. 212, 216. 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An a{^>aratus has been described that Indudes a zonal isolation assentbly induding 
one or nrxxe solkf tid>ular members, each solM tubular member induding one or more 
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external seals, and ond or more perforated tutMJiar memtwrs coupled to the solid 
tubular memlwrs. and a shoe coupled to the zonal isolation assemt>ly. In an exemplaiy 
embodiment, the zonal isolation assembly further Includes one or more Intamiediata 
solid hibular members coupled to and Interleaved among the perforated tubular 
5 members, each intennediata solid tubular member including one or more exiemal 
se^. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or more valve members for controlling the flow of fluidic matertals between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubular 
members include one or more valve members. 

An apparatus has also been described that includes a zonal Isolation assembly that 
includes one or more primary solid tubulars. each prtnnaiy solid tubular Including one or 
more external annular seals, h perforated tubulars coupled to Oie primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and Interteaved among the 
pertiorated tubulars, each intemiedlate solid tubular including one or more external 
. annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weliboie has also been described that Includes positioning one or more primary solid 
tubulars wittiin the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubutars within the wellbore, the perforated 
lubulafs traversing the second subterranean zone, fluidlcly coupling the perforated 
tubulars and the primary solid tutHilars, and preventing the passage of fluids from the 
Ifcst subterranean zone to the second sut>teiianean zofiti within the weHboie extsmal to 
&ie solid and perforated tubulars. 

A method of extracting materials from a producing siribtarranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluldtely coupling the 
primay solid tubulars with the casing, positioi^ one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the pnjdudng subterranean 
zone, fluldldy coupling the perforated tubulars with the primary solid tubulars, fluidlcly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. and fluldldy oouf^g at least one of the perforated tobulars with he 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes pontn)Hably fluidicly decoupling at least one of the perforated tubulars from at 
. I^ast one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean formation including 
a wsObore, a Anal isolation assembly at iisast partially positioned within the \ivetlbore 
that includes one or mora solid tubular members, each solid tubular member induding 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular menfibers, and a shoe positioned within the wellbore coupled to the 

10 zonal Isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a rad^l expansion process perfbnned within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
Includes one or more intennedlate solid tubular members coupled to and interleaved 
among the perforated tubular nriembers, each intennediate solid tubular member 

15 induding one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intenmediate solid tubular members 
are fomned by a radial expansion process performed within the wellbore. In an 
exemplary embodin)ent» the zonal isolation assembly further comprises one or more 
valve members for contnoDing the flow of fluids between the solid tubular members and 

20 the perforated tubular nDombers. In an exemplary embodiment, one or more of the 
intermediate solid tubular members indude one or more vah/e members for controliing 
. the flow of fluids between the solid tubular n^embers and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subterranean fbrnnatton induding 
a wellborB, a zonal isolation assembly positioned within the wellbore that indudes one 
or more primary soDd tubulars, each primary solid tubular inchjding one or more 
external annular seals, n perforated tubulars positioned coupled to the primary soDd 
tubtdars, and n-1 intermediate solid tubulars, coupled to and interleaved among the 

30 perforated tubulars, each intennediate Solid tubular induding or^ or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubidars, the perforated tubulars, and the intennediate solid 
tubulars are fonmed by a radial expansion process perfomied within the wellbore. 
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A method of Isolating a first subterranean zone from a second subtenranean zone In a 
weHbore has also been described that includes posiltonihg one or more primary solid 
tubulars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or wore perftrated tubulars within the wellbore, the perforated 
5 tubidars traversing the second subtenmean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluldidy coupling 
the perforated tubulars and the primary solid tubulars, and prsventing the passage of 
fluids from the first subterranean zone to ttw second subterrariean zone within the 
wellbore external to the primary soHd tubulars and perforated tubulars. 

10- 

A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that induces 
positioning one or wore primary solid tubulars within the weHbore, poslWoning on^ or 
nx^re perforated tubulars within the wellbors» the perforated tubulars traversing the 

15 produdng subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbora, fluidldy coupling the primary 
soSd tubulars with the casing, fluidldy. coupling the perforated tubulars with the primary 
soHd tubulars, fluidldy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore. and fiuidicly coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone, in an exemplary 
embodiment, the method further indudes controilably fluMlcly decoupling at least one 
of the perforated tubulars from at least ona other of the perforated tubidars. 

An ai^ratus has also been descrfoed that includes a subterranean fomnatlon induding 
25 a weHbore. a zonal isolation assenr^ly positioned within the wellbore that indudes n 
soBd tubular members pojSiUoned wltfibfi the wellbore. each solid tubular member 
Induding one or worn extenuil seals, and n-1 perforated tubular nnembers positioned 
within the weObore coupled to ar>d interteaved among the solid tubular members, and a 
shoe positioned within the wellbore coupted to the zonal Isolation assembly. In an 
30 exemplary embodiment the zonal Isolation assembly further comprtees one or wore 
valve members for controlling, the flow of fluids between the solM tubular members and 
the perforated tubular n)emt)ers. In an exemplary embodiment, one or rwre of the 
solid tubular nriembers indude one or more valve members for controlling the. flow of 
fluids between the solid tubular members and the perforated tubular memt>er8. 
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* A system for isolating a first subterranean zone, from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the weilbors, the primary solid tubulars traversing the first 
5 subtanariean zone; means for positioning one or mors perforated tubulars within the 
weit)ore. the perforated tubulars traversing the second subterranean zone, means for 
fluidicly coupling the perforated tiibulare and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subteranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars wittiln the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluidldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the producing subterrariean zone 
from at least one other subtenranean zone v^thln the wellbore. and means for fluidicly 

26 coupling at least one of the perforated tubulars yvith the producing subtenanean zone. 
In an exemplary embodlrhent. .the system further includes means for controilably 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subterranean rone from a second subterranean zone in a 
wellbore has also been described that Includes nrieans for positioning on6 or more 
primary solid tubulars within the weiibore, the primary solid tubulars traversing the first 
subterranean zone, means for po^oning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subtenrartean zone« means for 

30 radiaHy expanding at least one of the primary solid tubulars and perforated tubulars 
' within the wellbore, means for fluidicly coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids frcmi the first 
subterranean zone to the second subtenxinean zone within the wellbore extemal to the 
primary soBd tubulars and perforated tubulars. 
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A system for extracting materiate from a producqig sulAarranean lone in a welltxKe* at 
least a portion of the wellbore including a casing, has also been described that indudes 
means for positioning one or more primary solid tubulars within the weilbore, means for 
5 posiUontng one or more perforated tubulars within the welibore, the perforated tubulars 
tiBversing the producing subtenBnean zone» means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the welibore* means for 
fluidicly coupling the primary sdM tubulars with the casing, means for flutdidy ooiv)llng 
the perforated tubulars witti the solid tubulars, means for fluididy isolating the 
10 producing subterranean zone from at least one other subtenanean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producir>g subterranean, zone. In an exenplary embodiment, the system further 
inciiKles means for controUably fluididy decc^pling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subtenanean zones traversed by a wellbore has also been 
described that indudes a tubular support men^ defining a first passage, a tubular 
e)q)ansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandidte tubular members that each 
indude a tubular body corhprising an Intenmediate portion and first and second 
expanded end portions coupled to opposing ends cff the intermediate portion, and a 

25 sealing member coupled to. the exterior surface of the intenrndiate portion, and one or 
more slotted tutnilar members coupled to the dependable tubular members, wtwrein 
the Inside diameters of the other tubular members fire greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wail 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thidcness of the intemnediate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transitionary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary men^r coupled between the second expand^ end portion end the 
intermediate portion, wherein the angles of incttnation of the first and second tubular 
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transitionary members relative to the intemiedlate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intemiediate 
portioh ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment,, the burst 
S strength of the first and second expanded end portions te substantially equal to the 
burst strength of the intemiedlate tubular section. In an exemplary embodinr^nt. the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wait thicknesses t,, tz, and t^r 

10 of the first expanded end portion, the second expanded end portion, and the 
intemnediate portion, respectively, of the expandable tubular members, the inside 
diameters Di» D2 and Dint of the first expanded end p<ytion. the second expanded end 
portion, and the Intermediate portioh, respectively, of the expandable tubular members, 
and the inside diameter TKf^abom of the wellbore casing that the expandable lubular 

1 5 member will be inserted into, and the outside diameter of the expansion cone that 
will be used to radially expand the e)q>andaUe tubular member within the weilbore is 
given by the following expression: 

DweUhare-2 -hsrYD^ ^t„^ ^D^n \ 

wherein t, = and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjaoent discrete tepered 
secttons increase? in a continuous manner fbm one end of the tubular expanston cone 
to the opposite end of the tubular expanskm cone, in an emmplary embodiment, the 
tepered end of the tubular expansion cone includes an |»urabotoki t)ody. In an 
25 exemplary embodiment ttieangte of attack of the outer surface of the parab^ 

increases a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. \r\ an exemplary embodiment the tubular liner comprises 
a plurality of expandable tubular members; and wherebi the other tubular members are 
Interleaved among the expandable tubular members. 

30 

A method of isolating subtemanean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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weUbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagemmt witti the weiR>ore. In an exemplary 
embodiment, the remaining porltons of the tubular liner are not radbliy expanded, in 
an exemplary embodiment, one of the discrete pcxtions of the tubular liner is radially 

5 expanded by injecting a fluldic material into the tilbutdr finer, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the rernainmg ones of the discrete portions of the tubular liner 
In an exemplary erfibodiment. thd tubular liner oomprtses a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the weiibore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members tt)at are radially expanded into engagement with the wellbore 
comprise a porfon that Is radially expanded Into engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that eiach Indudfe a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing eruls of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intennnediate 
portion, and one or more slotted tubitor members coupled to the expandable tubular 

20 numbers, wherein the insUe diameters of the slotted tubular members are greater than 
or equal to the maxinrtum inside diameters of the expandable tubular menrtbers. In an 
exemp^ry embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are Interleaved among the . 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that hdudes means for posiUbning a tubular liner within the wellbore. and 
means for radially expanding one or more discrete portions of the tubular liner Into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
% portions of the hjbuiar lin«r are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into the tubular liner; and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cona through the other discrete portions of the tutHilar liner. In an 
* exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
vMth the welibore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tuixjiar members 
that are radially expanded into engagement with the welibore indude a portion that is 
riadiaRy expanded into engagement with the welibore and a portion that Is not radially 
expanded into engagennent with the welibore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subtenranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular finer is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole: by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner Into engagement with the 
borehole. In an exemplary embodiment, a piurafity of discrete portions of the tubular 
liner are rsidiaiiy expanded into engagement with the borehole, in an exemplary 
enH)odiment, the remaining portions of the tubitar liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions df the tubular liner is radially 
expanded by injecting a fiuidic material into the tubular liner; and wherein the otter 
discrete portions of the tubular liner are radial^ expanded by pulling ah expansion cone 
through the other discrete portions of the tubular liner. In an exernplary embodiment, 
the tutHilar liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engeqement wHh the borehole and one 
or more of the tubular nnembers are not radial^ expanded Into engagement with the 
borehole. In an exemplary embodiment, the Vubutor members that are radially 
expanded into engagement with the borehole Include a pcvtion ttiat is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded Into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes or>e or nK>re expandable tubular 
members that each Include a tubular body comprising an interrnediate portion and first 
and second expanded end portions coupled to opposing ends of the tntemredlate 
portion, and a sealing nrember coupled to the exterior surface of the intentiediate 
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portion, and one or more sbtted tubular members coupled to the expandat>le tubular 
members, wherein the Inside diameters of the slotted tubular members are greater ttvu\ 
or equal to the maximum inside dtameters of the expandable tubular members. In an 
exenvrfary embodbnent, the tubular liner includes a plurality of expandable tubular 
5 , members; and wherah the slotted tubular members are interleaved among the 
expandable tubular mmibers. 

An apparatus has been described that includes a zonal Isolation assembly including; 
one or more solid fajbular members, each soDd tubular nnember Including one or worn 

10 external seals, one or. more perforated tubular members coupled to the solid tubular 
nrwmbers, one or more flow control valves operaWy coupled to the perforated tubular 
members for controlfing.the flow of fluidlc materials through the perforated tubular 
members, or>e or mors temperature sensors (^rably coupled to one or more of the 
perforated tubular members for monrtorfrig the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupted to one or 
more of the perforated tubuiar members for monittxlng the operating pressure within 
the perforated tubular members, ahd one of more flow sensors operably coupled to 
one or more of the perforated tubular members for nK>nitorlng the operatlr^ flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for nfx>nitorihg the temperahjre. pressure 
and flow sensors and controlling the operatipn of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfomned within the welibore. . . 

25 

A method of isolatbig a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the wellborn, the solM tubulars traversing the first subterranean zor». positioning 
one or num perforated tubulars within the welibore. the perforated tubulars traversing 
30 the settmd subterranean zorie, radially expanding at least one df the primary solid 
tubulars and perfixated tubulars within the welibore. fiuidicly cqupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone v^thin the welibore external to the 
solid tubulars and. perforated tubulars. nionitoring the operating temperatures. 
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piBSsures* and flow rates within one w more of Ihe perforated tubulars, and controlling 
the flow of fluidk: materials through the perforated tubuiars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

A method of extracting materials from a producing subterranean zone In a wellbore» at 
least a portton of the wellbbre including a casing, has also been described that Includes 
positioning one or more solid tubuiars within the weilbore, positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the produdng 
subterranean zone, radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore, fluididy couplirig the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 
isolating the produdrtg subterranean zone from at least one other subterranean zone 
wHhln the welibcrs, fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubuiars, and controlling the flow of 
fluldic materials through the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a flrst subterranean zone from a second subtennanean zone in a 
welbore has also been described that Indudes means for positioning one or more solid 
tubuiars ^in the wellbore, the solid tubuiars traversing the first subtenrar^an zone, 
means for positioning one or mora perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the second subtenanean zor^. mear^ for radially 
exii^nding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 
means for fluididy couplhg the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluicb from the first subterranean zone to the second 
siAterranean zone within the wellbore external to the soM tubuiars and perforated 
tubuiars, nr^ns for monltorfng the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars, and means for controlling the flow of 
fluldic materials ttirough the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extecfing materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the weilbore^ means for 
positioning one or more perforated tubulars within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore« means for fluidldy 
5 coupling the solid tubulars with the casing, means for fluMidy coupling the perforated 
tubulars with the solid tubulars, means for fluidtdy isolating the producing subterranean 
rone from at least one other subterranean zone within the weliborSt means for fluididy 
' coupling at least one of the perforated tubulars with the producing subtenanean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 • or more of the perforated tubulars, and means for controfling the flow of fluldic 
nrurterials through the perforated tubulare as a functiori of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 including: one or more solid tubular members, each solid tubular m^ber including one 
; or more external seals, one or more perforated tubular members each including radial 
passages coi4>ied to the solid tubular members, and one or fx\ore solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolatton assembly. At least one of the solid tubular 
membera and the perforeted tubular membere are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fonned by a 
radial expansion process perfbrmed within the wellbore. 

25 A method of isolating a firet subterranean zone from a second subterranean zone In a 
wellbore has also been described that Includes positioning one or more solid tubulars 
within the welibore, the solid tubulara traversing theifirst subterranean zone, posltionbf)g 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulara travereing the second subterranean zone, radially 

30 expanding at least one of the solkl tubulare and perforated tubulars within the weilbore, 
fluididy coupling the perforated tubulars and the primary solid tubulare, preventing the 
passa^ of fluids from the firet subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulare and perforated tu.bulars, 
positioning one or more solid tubular llnere within the Interior of one or more of the 



57 



perforated tubulars, and radially expanding and plaeticatly defonning the soTid tiAular 
linerB within the interior of one or more of the perforated tubulars to fluktidy seal at 
least some of the radial passages of the perfcxated tubulars. 

5 A method of extracting materials frorri a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described ttmt includes 
positioning one or more solid tubulars within the wellbore, po^ioning one or more 
perforated tubulars each Including or^e or more radial passages within the weHbora. the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidiciy 
coupling the solid tubulars 'with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars. fluidiciy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubulars wltti the producing subterranean zone, positioning one or more 

IS solid tubular liners within the Interior of one or more of the perforated tubulars. and 
radially expanding and plastically defonning the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perftwated tubulars. 

20 A system for isolating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positibning one or rnore solid 
tubulars within tha wellbore. the solid tubulars traversing the first subtenanean zone, 
means for posWonlng one or wore perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the $econd 

25 subterranean zone, means fpr radially expanding at least one of the soDd tubulars and 
perforated tubulars within the wellbore.^ means fcM* fluidiciy coupling the perfbrated 
tubulars and the solid tubulars. means for preventlnig the passage d fluids ftom the first 
subtsnanean zone to the second subtenanean zone within the wdibore external to the 
pdntary solid tubulars and perforated tubulars. means for positionliig one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubuls^s, and means 
for radially expanding and plasticalty defomning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidiciy seal at least soihe of the radial 
passages of the perforated, tubulars. 



According to another aspect of the present invention, a system for extracting niaterials 
from a producing subterranean zone In a welftx>re. at least a portion of the wellt>ore 
including a casing, has also been described that indudas means for posittoning one or 
more solid tubutars within the welibore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the weDbore, the perfbrated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated' fajbulars within the wellbore, means 
for fluldlciy coupling the solid tubulars with the (sasing. nrieans for fluidlcly coupling the 
perforated tubulars with the solid tubulars, means for fluMidy isolating the i^ucing 

10 subterranean zorie from at least one other subterranean zone within the wellbore, 
means for fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
ir^terior of one or more df the perforated tubulars. and means for radially expanding and 
plastically defonning the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zona! isolation assembly 
induding: one or more solid tubular mennbers, each solid tubular member including one 
20 or nrK>re external seals, one or more perforated tubular nnembers each Induding radial 
passages coupled to the solid tubular members. and a sealing material coupled to at 
least some of the perfbrated tubular members for sealing at least some of the radial 
passages of the perfbrated tubular rhembers, and a shoe coupled to the zmal isolation 
assembly. 

25 

A method of isolatfrfg a firet subterranean zone from a second subterranean zone In a 
wellbore has also been described that indudes positioning one or more soRd tubulars 
withfn the wellbore, the solid tubulars traversing file fkst subterranean zone, positioning 
one or mors perfbrated tubulars each including one or more radial passages within the 
30 wellbore, the perfbrated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubutars ahd prorated tubulars within the wellbore, 
fluididy coupling the perforated tubitors and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the pilmary sdU tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tut>ulars» and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenahean zone in a wellbcm, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each including one or mom radial passages within the weflbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidicly Isolating the producing subten^nean zone from at least 
one other subtenBoean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anhuiar regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system fbr isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or rru)re solid 
tubulars within the wellbore, the solid tubulars tiaverslr>g the first subtenanean zone, 
means for positioning one or rnore perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, mearts fbr fluididy coupling the perforated 
tulHJlars and the solid tubulars, means for preventing the passage (rf fluids f^ the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
pnji^ry solid tubulars and perforated tubulars. means for sealing off an annular region 
within a\ least one of the perforated tubulars. and means for injecting a hardlenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubutars to seal, 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
least a portion of trie welibore induding a casing, has also been described that Indudes 
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means for positioning one or more soGd tubulars within the welit)ore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traveising the producing 
subtenranean zme, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for flukJidy coupling the solid 
tubulars with the casing, means for fluidiciy coupDrig the perforated tubulars with the 
solid tubulars. means for fluididy isolating the imdudng subterranean zone from at 
least one other subtenranean zone within the wellbore, means for fluidiciy coupling at 
lea^ one of the perforated tubulars with the producing subterranean rone» means for 
10* sealing off an annular region within at least one of the perforated tubular^, and means 
for Iniecting a hardenable fluldic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that ir^diides a zonal isolation assembly 
positioned within a wellbore that traverses a subtsn^nean fonmatbn including: one or 
more solid tubular members, each solid tubular member including one or more extemal 
seate. one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fmned by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exernplary embodiment, the perforated tubular members that are radially 
exparKled into intimate contact with the subterranean formation compress the 

25 subtenanean fbnmation. 

A method of isolating a, first subtenranean zone from a second subterranean s>ne in a 
welibore has also been described that Includes positidnbftg one or more solid tubulars 
within the wellbore. the solid tubulars traversing th6 first subterranean zone; positioning 
30 one or more perforated tubidars within the weilbcre each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulara within the 
wellborn, radially expanding at least one of the perforated tubulars Into intimate. contact 
with the second sut}tenrar)ean zone, fluididy coupling the perforated tubulara and the 
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solid tubulars^ and preventing the pa^ge of Rukls from the first subterranean zone to 
the second sut>terranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exen^ary embodlnient the perforated tubulars that are 
radially expanded into Inflmate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocart>ons from the second subterranean zone. In an exemplary embodiment, the 
mettiod further Indudes vibrating the second subterranean zone to dean the^ radial 
passages of the perforated tubulars that are radially expanded into intimate oontad 
10 with the second subtenranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars mat are radially 
expanded into intinlate cmtad with the second subtenranean zone to increase the rate 
' of recovery of hydrocartx)ns from the second subterranean zone. 

15 A method of extracting materials from* a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Indudes 
positioning one or nrxxe solid tubular^ within the wellbore. positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the produdng subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
produdng subtenBnean zone, fluidicly coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subtenranean ^e within the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate conted with the produdng subterranean zone 
comprsss the produdng subterranean zone. In an emmplary embodiment, the method 
furttier includes vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocartxxis from the producing subterranean zone. In an exemplary 
embodiment, the method further Indudes vibrating the producing subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
intimate contact with the produdng subterranean zone. In an exemplary embodlnjient, 
the m^od further indudes applying an impulsive load to the perforated tubulars Oiat 



are radially expanded into intimate contact with the producing subten^nean zone to 
Incfease the rate of recovery of hydrocarlx)ns from the producing subterranean zone. 

A system for isolating a first subterranean zone from, a second subtenranean zone In a 

5 wellbore has also been described that includes means for positioning one or more solid 
tiAulars vAhIn the weilbore, the sdid tubulars traversing the first subterranean zone; 
means for positioning one or mors perforated tubulars v\^ithin the weilbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means fc^- radiaily expanding at least or>e of the solid tubulars and 

10 perforated tubulars within ttie weilbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subtenranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the vifellbore external to the solid tubulars and perforat«l 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
d the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means fbr vlbratlrtg the second subterranean 
zone to increase the rate of recovery of hydrocart>on$ from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes nneans for applying an 
impulsive load to the perforated tubulars that are radially expanded Into intimate 

25 contact with the seoond subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranem zone. 

A system for extracting materials from a producing subterranean zone In a weilbore. at 
least a portion of the weDbore including a casing, has also been described that Includes 
30 means for positioning one or more solid tubulars within the weilbore, nr»ans for 
positioning one or more perforated tubulars within the weilbore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, means for radially expanding at least one of the perforated 
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tubulars into intimate oontad with the producing subterranean zone, means for ftutdidy 
oo^Ang the solid tubulars with the casing, means for ftuididy coupling the perforated 
tubulars with tto solid tubulars. means for fluidicly isolating the producing subterranean 
zone frorn at least one other subterranean zovm within the wellbore. md means -for 
5 fluididy cou|Hing at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the prbdudng 
subterranean zone comprises rneans for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 

10 ' the produdrig subterranean zone to increase the rate of recovery of hydroc^ 

the producing subtenBnean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subtenanean zone to dean ^e radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 
with the prDdudng subterranean zorie. In an exemplary embodiment, the system 

15 further indudes means for applying an Impulsive bad to the perforated tubulars that 
are radially expanded Into Intlrnate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdr^ subterranean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positkmJ within a wellbore that traverses a subterranean fbmnation and indudes a 
perforated wellbore casing, including: one or more solid tubular members, each solid 
tubutar member IndudHng one or more external seals, one or mora perfbrated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tutnilar members and the perforated 
25 tubiter members are formed by a radial expansion process performed within the 
welUxKe, and at least one of the perforated tubular members are radially expanded into 
; intunata contad with the perforated weObora casing. ' In an exemplary embodiment, the 
porforstad tubular members that are radiaily expanded into intimate contact the 
perforated casing compress the subterranean fonmation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellboni^ that indudes a perforated casing that traverses the second subtenanean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulare within the wellbore each Including one or more radial 
passages, the perforated tulMjIars traversing the second subterranean zone, radlaBy 
expanding at least one of the primary solid tulHjIars iand perforated tubulars wfthlh the 
weDbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids frorn the first subterranean zone to the 
second subtenariean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radlalty expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subten'anean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
mettiod furtiier includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing, in an exemplary embodiment; the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart}on8 from the second subtenranean zone. 

20 A method of e)dracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbbre including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the weHbore, posittoning one or moie perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars tiBversIng the producing subtenanean zone, radially expanding at least one of 
the wild tubulars and the perforated tubuiars within the wellbore, radially expanding at 
least one of ttie perforated tubulars into intimate contact witti the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluxlicly cou{ding the perforated 
tubulars v^th the solid tubulars. fluldicly isolating the producing subterranean zone from 

30 at least one other subterranean zone within the weiibore, and ftuididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary emtxKliment, the method further includes 
vibraBf^ the producing subterranean zone to dean the radial passages of VhB 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing* In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore thai includes a perforated casing that traverses the second subterranean 
zone, has also, been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 induding one or more radial passages-, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. n)eans for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing, means for fluidldy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtonranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary entediment, the means for radially expanding at least one of the perforated 
. tubulars Into intimate conted with the perforated casing comprises means for 
compressing the second subtonranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)6ns from the sieoond subterranean zone. In. an exemplary 
embodiment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded, 
into intimate contad with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
tfiat are radially expanded Into intimate contect with the perforated casing to ir)crease 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A systsm for extracting materials from a producing subterranean zone in a welit)ore, at 
least a portion of the weilt>ore including a casing and a perforated casing that traverses 
the producing sui>terranran zone, has also been descrit>ed that includes nieans for 
po^orring one or more soiid tubulars within the wenbors* means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radiai 
openings, the perforated tutnilars traversing the producing subterranean zone, means 
for radiaily expanding at least one of the solid tubuiars and the psrforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
Into intimate contact with the perforated casing, means for fluidicly oouplir>g the soOd 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subtenBnean zone from at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulers wtth the produdng subterranean zorie. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate oontad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the produdng subtenanean zons to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the produdng 

20 subterranean zone to clean the radial passages of the perforated tubulars that are 
radiaily expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes rheans for applying an impulsive load, to the 
perforated tubulars that are radially expanded Into Intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartxxis from the produdng 

25 subterranean zor)e. 

An apparatLB has also been described that includes a zonal isolation assembly 
Including: one or more solid tubular members, each solid tubular member.lnduding one, 
or more external seals, one or mon^ perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
Ibfiers each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members md the perforated 
tubular memt)ers are formed by a radial expansion process performed within the 

67 . 



wellbore, and the perforated tutHilar llriers are fbrfned by .a radial expansim process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 welibore has also been described that includes positioning one or mora solid tubuiars 
witMn the wellbore, the solM tubuiars traversing the first subtsnanean zone, positioning 
one or more perforated tubuiars each including one or mora radial passages within the 
wellbore, the perforated tubuiars traversing Vrm second st^terranean zone, radially 
expanding at least one of the solid tubuiars aryi perforated tububrs within the wellbore, 
10 ' fluldlciy coupling the perforated tubuiars and the primary solid tubuiars, prevwting the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the vi/ellbore external to the primary solid tubuiars and perforated tubuiars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plasticaity defomiing the perforated 
15 tubular liners within the interior of one or more of the perforated tubuiars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the welibore Including a casing, has also been described that includes 
positioning one or mora solid tubuiars within the welibore, potitiohing one or more 

20 perforated tubuiars each Including one or more radial passages wMiin the wellbone» the 
perforated tubuiars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubuiars and the perfected tubulars.within the wellbore, fluididy 
coupling the solid tubuiars with the casir^, fluididy ooupBng the perforated tubuiars 
with the solid tiibulars, fluidiciy isolating the producirtg subtenranean zone from at least 

2S one other subtArranean zone, within the wellbore, fluidiciy ooupfing at least one of the 
perforated tubuiars with ttie producing subtenanean zone, positioning one or more 
perforated tubutar liners within the interior of one or more of the perforated tubuiars, 
and radlaily expanding and piasticaily defonning the perfimted tubular Bhers within the 
interior of one or more of the perforated tubuiars. 

30 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
welllx>re has also been described that indudes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterraneari zone, 
means for positioning one or more perforated tubuiars each induding one or more 
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radial passages within the weHbore. the perforated tubutars traversing the secx>nd 
subterranean zone, means for radially expandbig at least one of the solid tubulars and 
perforated tubulars within the welibore, means for fluMidy coupling the perforated 
tutHilars and the solid tid)ulars, means for preventing ttte passage of fluids from the first 
S subterranean zone to the second suMerranean zone within the wellbore exterrial to the 
primary solid tubulars and perforated tubulars^ means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expamilng and plasticeAy deforming the perforated tubular liners 
within the interior of one or more of the perforated tubiriars. 

10 

A system for extracUng materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or mom solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each includirig one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producinig 
subterranean :^e, means for radially expanding at least one of the solid tubutars and 
the perforated tubulars wHhin the wellbore, means for fluididy coupling the solkJ 
tubulars with the casing, means for fluidlcty coupling the perforated tubulars with the 
solid tubulars, means for fluidicty. isolating the producing subtenanean zone from at 

20 least one other subtmanean zone within the wellbore, means for fluldicly coupling 
at least one of the perforated tubulsNfs with the producing subtenanean zone, means for 
positioning one or more perforated tubular liners within the interfor of one or n»re of 
ttie perforated tubulars, and nieans for rEKlially expanding arKJ plastically deforming the 
perforated tubular liners within the tntertor of one or rhore of the perforated tubulars. 

25 • 

An apparatus has also been described that btdudes a zonal isolation assembfy 
including: one or mors solid tubular members, each solid tubular member including one 
or mora external seato, two or more perforated tubular members each including radial 
passages coupled to tt)e solid tubular members, and one or more one-way valves for 

30 oontroHably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are fdrmed by a radial expansion process performed within 
the weltt)ore. . . 
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A method of isolating a first sulitenanean zone from a second sutrtenanean zone 
having a plurality of producing zones in a vveilbore has also been described ttvat 
includes positioning one or more solid tubulars within the wellbore. the solid tubulaiB 
tFaver9ing the first subtenanean zone, positioning two or more perforated tubuiars each 
5 Incbiding one <m* more radial passages within the wellbore. the perfiorated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulare and perforated tubulars within the weDbore, fluididy ooufUms the perforated 
tubulars and the primary solid tubuiars. preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
10 primary splM tubulars and perforated tubulars, and preventing fl(dds from passlrig from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
1 5 subterranean zones, at least a portion of the wellbore Induding a casing, has also been 
described that incliKles positioning one or more solid tubulars vrithin the wellbore, 
positioning two or more perforated hJbulars each induding one or more radial passages 
within the wellbore, Jhe perforated tubulars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fhjididy coupling the solid tubulars with the casing. fluWIcly coupling 
the perforated tid>ulars with the sold tubulars. fluididy isolating the piodudng 
subtenanean zone from at least one other subtensmean zone within the wellbore, 
fluididy coupling at least one of the perfbrated tidnilars with the produdng 
subtenanean zona, preventing fluids from passing from one of Ihe produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone fkom a second subtsrranean zone 
having a pturaSty of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars within the weOboia, the sdid 
30 tubulars traversing the first subtenanean zone, means lor positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforatsd tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the soOd tubuiars. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone vrithin the welibore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tut>ulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted/ 

A system for extracting materials from a plurality of producing subt^rarvean zones In a 
welibore, at le^t a portion of the welibore including d casing, has also been described 

10 that includes means for positioning one or more solid tubutars witMn the welibore. 
means for positioning one or more perforated tubulars each Including one or more 
redial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. means for fluidlcly coupling the solid 

15 tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars, nrwans for fluidlcly isolating the producing subterranean zone from at 
least one other subten^nean zone within the weilbore, means for fluidlcly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars. and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

. An apparatus for extracting geothemial energy from a subterranean fonrnation 
25 containing a source of geothemni energy has also been desoribed that includes a 
zonal isolation asserKtbly positioned within the subterranean formation including: one or 
more solid tubular members, each solid tubular member including one or more extemal. 
seals, one or more perfcrated tubular meihbers each inch^Jing radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners.each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe ooupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular membere are fbmied 
by a radial expansion process perfbrnted within the welibore. 
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A method . of isolating a first subtenanean zone from a second subterranean zone 
indutUng a source of geothermal energy in a weDbora has also been described that 
includes positioning , one or moie solid tubulars within the welibore. the solM tubulars 
traversing the first subterranean zone, positioning one or more peifbrated tubulars 
5 each induding one or more radial passages within the vMenbore. the perlbrat^ 

traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weflbone. fluididy coupling the perforated 
tubulars and the primary solid tubulars.. preventing the passage of fluids 1mm the first 
subtenanean zone to the second subtenanean zone within the weDbore external to the 
10 . primary solid tubulars and perforated tubulars. positioning orie or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plasticaliy defcnning the perforated tubular liners within the Interior of 
one or more (rf the perforated tubuiais. 

15 A method of extracting gebthemial energy from a subtenanean geothermal zone In a 
welibore. at least a portion of the welibore induding a casing, has also been described 
that indudes positioning one or more solid tubulars within the welibore. positioning one 
or more perforated tubulars each induding one or mow radial passages within the 
weHbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulare and the perforated tubulars within the 
welibore, fluldicly coupling the solid tubulars with the casing, fluididy coupling the 
perfbratad tubulars with the solid tubulars, fluididy . isolating the subterranean 
geothemnal zone from at least one other subtenanean zone within the welibore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geotherrnal zone. 

A system for isolating, a first subterranean zone from a second geothennal 
subtenanean zone In a welibore has also been described that Indudes means for 
positioning one or more solid tubulars within the welibore, the solid tubulare travereing 
30 the first subterranean zone, means for positioning one or more perforated tubulare 
each induding one or more radial passages within the wefibore, the perforated tubulare 
travereing the second geothennal subtenanean zone, means for radiaHy expanding at 
least one of the solid tubulars and perforated tubulare within the welibore. means for 
fluididy couplfrig the perforated tubulare and the solid tubulare, and means for 
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preventing, the passage of fluids from the first subterranean zorre to the second 
geothermal subtenraneah zone within the w^lbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenrml energy from a subterranean geothennal zone In a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that includes means; for posHiorilng one or more solid tubulars within the wellbora. 
means for positioning one or nnOre perforated tubulars each Including one or more 
radial pass^es within the wellbm. the perforated tubulars traversing the subtenanean 
10 geothermal zone; means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, rheans for fluidldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothermai zone from at 
least one other subterranean zone. within the wellbore, and means for fluididy coupling 

19 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that Includes a zonal Isolation assembly 
indudlng: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular numbers each Including one or 

20 moie radial passages coupled to the solid tubular membere, and a shoe coupled to the 
zonal Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fomned by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of Isolating a first subterranean zone from a secoiid subterranean zone In a 
wellbore has also been described that Indudes positioning one or morB solid tubulars 
wHhin the wellbore, the soDd tubutans traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or' mora radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 



73 



wtthin the vrallbore external to the solid tutHilars and perforated tubulars. and cleaning 
materials from the radial passages of at least dne of the perforated tut>ulars by further 
radial expansion of the perforated tutMlairs vvithin the welbore. 

A method of extracting materials from a producing subtenrarwan zone in a wellboiB, at 
least a portion of the waHbore Irtdudir^ a casing, has also been described that includes 
positioning one or more ^d tubulars within the wellbor9, positioning one or more 
perforated tubulars within the weHbore each including one or more radial passages, the 
perforated tubulars traversing the producing subten^nean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weHbore. fluidldy 
coupUng the solid tubulars with the casing, fluidldy coupling the perforated fubulare 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling dt least one of the 
pertbrated tubular^ with the producing subterranean zone, monitoring the operating . 
temperatures, pressures, and flow rates within one or more of the perforated tubulans. 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the peilbrated tubulara within the wellbore. 

A system for Isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the weHbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mora perforated tubulara within the wellbore each 
Including one or more radial passages, the perforated tubulara traveraing the second 
subtenanean zone, means fbr radially expanding at least one of the solid tubulars and 
perforated tubulara wHhm the wellborn, means for fluidicly coupUng the perfbrated 
tubulars and the solid tubulara. means for preventing the passage of fluids from the first 
subtenanean zone to the second subtenranean zone vi^ithln the wellbore external to the . 
solid tubulara and perforated tubulara, and means fbr deaning materials from the radial 
passages of at least one of the perfbrated tubulara by fiirther radial expansion of the 
perforated tubulara wItNn the weHbore. 

A system for extrading materials from a produdng subterranean zone in a wellbore. at 
least a portion of the vrallbore induding a casing, has also been described that indudes 
means for positiohing ono or more solid tubulara within the. vrallbore. means for 
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positioning one or more perforated tubulars twhhin the wellt)ore each induding one or 
mon radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at lecst one of the solid tii>uiers and the perforated 
tubulars within the wellbore. nwans for fluldidy coupling the solid tubulars with the 
5 casing, means for fluidicbr coupling the perforated tubulars with the solid tubulars. 
means lor fluldidy isolatirn) the producing stditenranean zone from at least one other 
subtenBnean zone within the wellborB, means far fluidicly coupling at least one of the 
perforated tubulars with the produdng subtenianeah zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the Invention have been shown and described, a 
wide range of inbdfflcatlon, changes and substitution is contemplated In the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use (rf the other features. Accordingly, it is 
appropriate that the appended claims be constmed broadly and In a manner consistent 
with the scope of the Invention. 
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I 

cyyus 

1. An apparatus^ comprising: 

a ttnal isolation assembly positioned within a wBllt}ore that fraverses a 
5 siAterranean fonrratibn. comprising: 

one or more solid tubular members, each solid tubular member including one or 
more oxtemal seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 . a shoe coupted to ttie zonallsolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radlai expansion process performed within the wellbore; and 

vi^rein at least one of the perforated tubular members are radially expanded 
into intimate ooritad with the subtenranean formation. 

15 

2. The apparatus of daim 1, wherain the perfprated tubular members that are 
radially expanded into Intimate contact with the subtenBnean formation compress the 
subterranean formation. 

20 3. A method of isolating a first subtenranean zone from a second subtenanean 
zone in a welfbore, comprising: 

posltimlng one or more solid tubulars within the wellbore, the solid tubulars 
traveising the first subtenranean zone; 

positiohing om or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

rmlially expanding at least one of the perforated tubulars into intimate contact 
30 with Ute second subterranean zone; 

fluidlciy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tubuteirs that are radially 
expanded Into infimate contact wrth the second subterranean zone compress the 
second subterranean zone. 

5 

5. The method of daim 3» further comprising vibraturtg the second subterranean . 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of claim 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars mat are radially expanded 
Into intimate contad with the second subterranean zone.. 

7. The method of daim 3, further comprising applying an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contad with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

B. A method of extrading materials from a producing subterranean zone in a 
20 wellbore» at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars wfthtn the weiSxm; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing tlie producing 
subtenranean zone; 

25 radially expanding at least one of the sdid tubulars and the perforated tubulars 

within the wellbore; 

radiaily expanding at least one of the peiforated tubulars frito intimate contad 
with the producing subten^nean zone; 

fluididy coupling the solid tubulars with the casing; 
30 flukiidy coupling the perforated tubulars with me solid tubulars; 

fluididy isolating the produdng subterranean zone from, at least one other 
subten^nean zone within Uie welRxna; and 

fluididy cotqiting at least one of the perforated tubulars wim the produdng 
subterranean zone. . 
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9. The method of daim wherein the perfected tubulate that are radially 
expanded ii>to intimisite contact with the producing subterranean zone compress the 
pnxfcidng subtenanean zor>e* 

5 

10. The method of dalm 8, further comprising vibrating the producing subterranean 
zone to Increase the rate of recovery of hydrocarbons from the producing subterranean 
zone. 

10 11. The method of claim 8, further corpising vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
. into Intimate contact with the produdng subterranean zone. 

12. The method of dalm 8, further cwnprislng applying an Impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contact with the produdng 

subterranean zone to Increase the rate of recovery of hydrocarijons from the produdng 
subtenanean zone. 

13. A system frx- Isolating a first subterranean zone from a second subterranean 
20 zone in a wsHbore, comprising: 

meam for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zorie; 

means for positionlrig one or more perforated tubulars within the welibore each 
induding one or rnore radial passages, the perforated tubulars traversing the second 
25 subterranean zone; 

means for redlally expanding at Itost one of tlie solid tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubuiare into intimate 
contact with the second subtenanean zone; 
30 means for fluWIcly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subten^anean zone within the wellbore external to the solid tubulars and 
perforated tubuiare. 
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14. The system of datm 13. wherein the meians for radially expanding at least one 
of the perforated tubulars Into intimale contact with the second sut)tenanean .zone 
comprises means for oompiessing the second sutfterranean zone. 

15. The system of dalm 13. further coniprising means for vilMating the second 
sublenanean zone to Inoiease the rate of recovery of hydrocartxMis from the second 
sutMenanean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulars that* are 
radially expanded into intimate contact with the second subterranean zone. 



17. The system of dalm 13. further comprising means for applying an impufslve 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 

15 second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

18, A system for extracting materials from a producing subtenanean zone In a 
wellbore, at least a portion of the wellbore induding a casing, comprising: 

to means for positioning one or mom solid tubulare within the wellbore; 

means for posHioning one or more perlbreted tubuiare within the wellbore each 
induding one or more radial openings, die perforated tubuiare treversing the produdng 
subterranean zone; 

means for jadiaUy expanding at least one of the solid tubuiare and the 
perforated tubulars within the welttMre: 

means for radially expanding alleast one of the perforated tubuiare into intimate 
.oontad with the produdng subterranean zone; 

means for fluidicly ceupShg the isdid tubuiare with the casing; 

means for fluidicly coupling the perforated tubuiare with the soHd tubuiare: 

means for fluldidy isolating the produdng subtananean zone from at le^ one 
rther subtenanean zone within the wellbore; and 

means for fluldidy coupling at least one of the perforated tubuiare with the 
produdng sutttenanean zone. 
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19. The system of dalm 18, wherein the means for radially exRanding at least one 
of the perforated tubulars IrHo intimate contact with the producing subterranean zone 
comprises means for compressing the produdrig subtanranean zone. 

5 20. The syst^ of claim 18* further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons firom the producing 
subterranean zone. . 

21. The system of dalm 18. further comprising means for vibrating the produdng 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subteranean zdne. 

22. The system of claim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intiniate contact with the 

15 produdng subtenanean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 
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• 1. An apparatus, comprising: 

a zonal isoiaHon assembly comprising: 

one or more eolid tubular members, eadi solid tubular member bictuding one or 
5 more external seals;. 

one or more perforated tubular members cou(^ to the solid tubular members; 
' one or more flow control valves operably coupled to the perforated tubular members for 
controKng the flow of fluidic materials Ihrc^h the perforated tubular men^rs; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for nrmiitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or rrore of the 
perforated tubular members for monitoring the operating pressure v/Mn the perforated 
tutHilar numbers; and 

IS one or more flow sensors operably coupled to one or mc^ of the perforated 

tutailar members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the 2X>nal isolation iassenribly; and 
a controRer operably coupled to the flow control valves, the temperature 
20 sensors* the pressure sensorsi and the How sensors for monitoring the temperature, 
pressure and flow sensors and controlling ttie operation of the flow control valves; 

. wherein at least one of the solid tubular members and the perforated tubular 
memt)ers are formed by a radial expansion process perfonmed within the wellbore. 

• 25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising; 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially exparxjlr^g at least one of the primary solid tubulars and perforated 
tuthiiars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids frorh the first subten^nean zone to the second 



subterraman zone within the wellbore external to the solid tubuiars and perforated 
tubulars; 

monitwing the operating temperatures, pressures, and flow rates wflhin one or 
more of the perforated tubulars; and 

controllfng the flow of fluWIc materials through the perforated tubulars' as a 
function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning or^ or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the produdng subterrariean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wfthin the wellbore: 

fluidldy coupling ttie solid tubulars with the casing; 

fluidicly coupling the perfmted tubulars with the solid tubui^^ 

fluldldy isolating the producing, subtenranean zone from at least one other 
subtenanean zone within the wellbore; 

fliAJidy combing at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operating temper^res, pressures, aiKi flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the montored operating temperatures, pressures, and flow rates: 

4. A system for Isolating a first subtenranean zone, from a second subtenranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the soTid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy ooupling the perforated tubulars and the solid tubulars; 
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means for preventing tte passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperertures, pressures, and flow rates 
within one or more of the perforated bJtHilars; and 

means for controlling the flow of fluidic materials through the perforated tutnilars 
as a function of the monitored operating temperatures, prassiires, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbors including a casing, comprising; 

wBBns for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subterranean zone; 

means for radiaHy expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means fbr fluidicly coupling the solid tubulars with the casing; > 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means fbr fluidicly isolating the producing subtenanean zone frorn at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling, the flow of fhjidtc materials through ttie perforated tubulars 
as a function of the monitored operating temperatures, prassures, and flow rates. 

6. An apparatus, odmprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surboes of one or more 

83 



or the perforated tubular memt)ers for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zoral teolation assembly; 

wherein at least one of the solid tubular niembers and the perforated tubular 
menrtiers are formed by a radial expansiori process perfonned wHhin the weilbore; and 

wherein the solid tubular Wnm are formed by a radial expansion process 
peHtormed within the. weilbore. 

7. A method of Isolating a first subterranean zone from a second subterranean 
zone in a weilbore. comprising: 

positioning one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subtenranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weilbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubule; 

preventing the passage of fluids from the first .subtenanean zone to the second 
subterranean zone within the weilbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or mora solid tiAUIar liners within the Interior df one or more of 
the perforated tubulars; and 

radially e)cpanding and piastically defbmiing the; solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a pnxiudng subterranean zone In a 
weilbore, at least a portion of the weilbore Indudlng a casing, oomfMlsIng; 

positlaiing one or more solid tubulars within the weilbore: 

posttionjng one or more peiforeted tubulare each Including one or more radial 
passages witWn the weilbore. the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubMlars and the perforate tubulars 
within the wellbore; 

fluidlciya)i#ng the solid tubulars with the casing: . 

fluklidy coupling tte perforated tubulars with the solid tuto^ 

fluldidy isolating the producing subterranean zone from at les^t one other 
subterranean zone within the wellbore; . * 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or marB solid tubular Bners withiri the friterior of one or more of 
the perforated tubulars; and 

radially expanding and plastrcally deforming me solid tubular liners within tire 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. . 

9. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbdre, comprising: 

means for positioning one or mora solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
mora radial passages within the wellbore, the perforated tubulars traveraing the second 
subterranean zone; 

means for radially expanding at least one of tf^ solid tubulara and perforated 
tubulars within the wellbore; 

means for fhiidldy oourriing the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zonjsi ¥^tn the wellbore external to the primary solid tubulars 
and perforated tubular^; 

means for positioning one or more soiki tubular liners within the interior of one 
or mora of the peritorated tubulars; and 

means for radially expanding and plastically deforming the solid tubular linera 
within the intBtkx of one or mora of the perforated tubulara to fluidlciy seal at teast 
some of the radial passages of the perforated tubulara. 
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10. A system for extracting maleriab from a producing sutiteiranean zone In a 
wellt)ore. at least a portion of the !iwelllK)re induding a caslr^, comprising; 

means for positioning one or more solid tutMJiars vnOiin the weHtwre; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welll)ore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars vyith the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars: 

means fiw fluididy isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

noaans for radially .e)^rKling and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. ^ apparatus, oomprisir^: 

a zonal isolation assembly comprising: 

one or more solid tubular memt)ers, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular inembers; and. 

a sealing material coupled to at least sonrie of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the n)nal Isdation assembly. 

12. A method of isolating a first subterranean zone firom a swond siibtenaneari 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the soh'd tubulars 
traversing the first subterranean zone; 
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posittoning one or more perforated tubuiars each including one or nmre radial, 
passages within the . welU)ore, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars arid , perforated tubuiars 
5 within the wellbore; 

fluididy ooiQ>ling the perforated tubuiars and the primary solid tubuiars; 

preventing the passage of fluids from the first subtenfanean zone to the second 
subterranean zone within the welll>ore external to the primary solid tubuiars and 
perforated tubuiars; 

1 0 sealing off an annular region within at least one of the perforated tubuiars; and 

injecting a hardenable fluidic sealing material Into Bie sealed annular regions of 
the perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

15 13. A method of extracting materials from a producing subtenanean zone in a 
wellbore» at least a portidn of thel wellbore including a casing, comprising; 
positioning one or more solid tubuiars wi^in the wellbore; 
positioning one or more perforated tubuiars each Including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the producing 
20 subtenranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
wHhln the wellbore; 

fluididy coupling the solid tubuiars with the casing; 

fluididy a>upling the perforated tubuiars with the sdid tub^ 
25 fliAJidy tsolaling the produdng subtenanean zone from at least one other 

subterranean tone witMn the weflbore; 

fluididy coupling at least one of the perforated tubuiars vnth the produdng 
sutrtanranean zone; 

sealing ofl an annular region within at least one of the perforated tubuiars; and 
30 ir^jecting a hanienable fluidic sealing material into the sealed annular regions 

the perforated tubuiars to seal off at least some of the radial passages df the perforated 
tubuiars. 
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14. A system for isoteting a first subterranean zone from a second sutiterranean , 
zone in a wetlbore* comprising: 

means for posUonino one or more solid tubulars within the wellborB, the solid 
tubulars traversing the fn:st subterranean zone; 
5 means for positioning one or more perforated tubulars each Including one or 

more radial passages within the wellbore* the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
10 means for fluldidy coupling the perforated tubulars arKi the solid tubulars; 

means for preventing the passage of fluids from the first subterrariean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

meai^ for injecting a hardenable fiuidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting material from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising: 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
mora radial passagra within the wellbore, the perforated tubulars traversing the 
25 produdngsubtenanemame; . 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weHbore; 

means for fhiidicly coupling the solid tubulars with the casing; 
means for fbididy coupllrig the perforated tubulars with the solid tubulars; 
30 means for flukfldy isolating the prcxiucing subtenanean zone from at least one 

other subtenanean zone within the wellborn; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for seaHng off an annular region within at least one of the perforated 
tubulars; and 

means for Injecting a haMenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean formation, comprising: 

10 . one or nrK)re solid tubular mernbers, each solid tubular rnemberinoiu^^ 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perflated tubular 

members are forfnetd by a radial expansion process perfomied within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
ir)to intimate contact with the subtenranean fonrhation. 

20 17. The apparatus of daim 16» wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fpnnation compress the 
subtenBnean formatloa 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a weliborep comprising: 

positionnig one or more solid tubulars within the wellborB, the solid tubulars 
traversing the first subterranean zorie; 

positioning one or more perforated tubulars within the welibofe each including 
one or more radial passages, the perforated tubulars traverBing the seoond 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expianding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluidlciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wallbore external to the solid tubulars and perforated 

tubutors. 

19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded Into intimate oontect with the second subtenranean zone compress the 
second subterranean zone. 

20. The method of dafm 18. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. V 

21. The method of daim 18. further comprtefng vibrating the second subterranean 
zone to ctean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the second subterranean zone. 

22. The nwthod of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the second 
subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subtenanean zone In a 
weflbore, at least a portion of the weilbore induding a.casing, comprising; 

positioning one pi* mora solid tubulars within the weilbore; 

positioning one or more perforated tubulars within the weilbore each induding 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perfbrated tubulars 
within the weilbore; 

radially expanding at least one of the perfbrated tubulars into intimate oontect 
with tt>e produdng subtenranean zone; 

fluWidy coupling the solid tubulars with the casing; 

fluklidy coupling the perfbrated tubuters with the ^tim tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenanaan zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars vm the produdng 
sutiterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radicilly 
expanded into intimate contad with the produdng subterranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rcrte of recovery of hydrocarbons from the produdng 
subtenanean zone. 

26. The mettiod of daim 23» firtier comprising vibrating the produdnjg 
15 subterranean zone to clean the radial passages of the perforated tubulars that are 

FBdiaily expanded into Iritfmate contad with the produdng subtenrman zone. 

27. The method of daim 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contact with the produdng 

20 subtenanean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subterrariean zone. 

28. A system for isolatir^ a first subterranean zone from a second subterranean 
zone In a wellbore. comprising: 

25 means for positioning one or mors solid tubulars within the wellborn, the solid 

tubulars traversing the first subtenanean 2X)ne; 

means for positioning one or more perforated tubulars within the wellbore each, 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

n^ns for radially expandbig at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and thp sdid tubulars; and 
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means for preventing the passage of fluids froni the first niMenanean zone to 
the second subterranean zone within the welibore external to the solid tutxjlars and 
perforated tutxiiars. 

29. The system of daim 28, wherein the means for radiaUy expanding at least one 
of the perforated tutnilara into Intimate contMt with the second subtenanean zone 
comprises means for compressing the second subterranean zone. . 

30. The system of claim 28. further comprising means for vibraUng the second 
subterranean zone to increase the; rate of recovery of hydrocarbons from the second 
subterranean zorte. 

31. The system of daim 28. furthw comprising means for vibrating the second 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an Impulsive 
load to the perforated tubuters that are radially expanded into intimate contect with the 
second subterranean rone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting matertels from a produdng subtenanean zone in a 
weHbore. at least a portion of the welibore induding a easing, comprising: 

means fior positioning one or more solid tebulars within the welibore; 

rrieana for posttionirig one or more perforated tubulars wHhin the welibore each 
induding one or more radial openings, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radially expanding at teast one of the solid tubuters and the 
perforated tubuters within the welll>6re; 

means for radially expanding at least one of the perforated tubuiais Into inlimate 
oonted with the produdng subterranean zone; 

means forfluldldy coupling the solid tubuters with the casing; 

means forfluldldy coupting the perforated tubulars with the sdid tubulars; 

means for fluldidy isolating the produdng subtenanean zone from at least one 

92 



other subterranean zone within the wellbbre; and 

means for fluidlcly coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 

34. The system of daim 33, wherein the means for radially, expanding at least one 
of the perforated tubulars into intimate contact with the produdng subterranean zone 
oonriprlses nrieans for compressing the predudng subterranean zone. 

35* The system of daim 33, further comprising means for vibrating the produdng 
subtenanean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subtenBr^ean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad ^ the producing subtenanean zone. 

37. The system of daim 33» further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean ane to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated' wellbore ca^g, comprising: 

one or more solid tubular members, each solid tubular member induding one or 
nrne external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the sdid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbnmed within the wellbore; and 

wherein at least one of the perflated tubular members are radially expanded 
into Intimate contad with the perforated wellbore casing. 
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39. The appiaratus. or daim 38. wherein the perfbrated tubular meml>efs that are 
radially expanded into iniimate contact with the perforated casing Gonf>rBs$ the 
subterranean fonnatioa 

5 40. A method of isolating a first subtananean 29one from a second subterranean 
zone in a weiibore that includes a perforated casing that traverses the second 
subtenanean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars. 
traversing the first subtenranean zone; 
10 positioning one or more perforated tubijlars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perfbrated 
tubulare within the wellbore; 

15 rattolly expanding at least one of the perforated tubulars into Intimate contact 

with 0ie perforated casing; 

fluldfcly coupling the perfbrated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within ^e wellbore external to the solid tubulare and perforated 
20 tubulare. 

41. The method of daim 40, wherein the perfbrated tubulars that are radially 
expanded into intimate contact with the perfbrated casing compress the second 
subtenanean zbne. 

25 

42. The method of daim 40. further comprising vibrating the second subtenanean 
zone to fricrease the rata of rscovery of hydrocarbons from the second subtenanean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subtenanean 
zone to dean the radial passages of the perfbrated tubulare that are radially expanded 
Into Intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applyirig an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to Increase the rate of. recovery of hydrocart»ons from the second subtenranean 
zone. 

5 45. A method of extracting materials Horn a produdr^ subten^nean zone in a 
weDbdre. at least a portion of the weilbbre including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

po$ilk)ning one or more solid tutMilars within the vveiibcm; 
positioning one or more perforated tubulars within the welibore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

naidially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
15 wHh the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluldidy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtenarmin zone within the welibore; and 
20 fluididy coupling at least one of the perforated tubulars the produdng 

subtenanean zone. 

46. The method of claim 45, wherein the perforated tubulars that are radially 
expanded Into intimate contact with ttie perforated casing compress the produdng 

25 sutstenanean zone. 

47. The method of dalm 45, fjrthar compr^ng vibrating^ the produdng. 
subterranean zone to inoBase the rate of recovery of hydrocartx^ris from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further cpmprfsing vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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491 The method of daim 45. further comprising applying an impulsive load to the 
perforaied tubulars that are radelly expanded Into Intimate contact with the perforated 
tubulars to increne the rate of recovery of hydrocartions from the producing 
subterranean zone. 

5 

50. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the weiibore, the solid 
10 . tubtdars traversing the first subterranear\ zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or wore radial passages, the perforated tubulars traversing the second 
subterranean zone; . 

means for radially expanding at least one of the solid tubulars and perforated 
IS tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluicte from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51: The system of daim 50, Wherein the means for radially expanding, at least one 
of the perforated tubulars Into intmate omtact with the perforated casing comprises 
25 means for oompressir^ the second subterranean zone. 

52. The system of daim 50, further oomprisir^' means for vibrating the second 
subterrsnean zona to increase the rate of recovery of hydrocarbons fhom the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibratlrig the secornl 
subterranean zone to dean the radiat passages of the perforated tubulars that are 
radially expanded into Intimate contect with the perforated casing. 
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54. The system, of claim 50» further comprising means for applying an Impulsive 
load to the perforated tubutars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone.. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion df the yvellbore including a casing and a perforated casing 
that traverses the producing subterrartean zone, comprising; 

means for positioning one or more solid tubulars within the weltbora; 
10 means for positioning one or wore perforated tubulars within the weljbors each 

including one or more radial openings, the perforated tubulars traversing the produdng 
subtenBneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perfDrated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zeme from at least one 
20 other subterranean zone within the v^ilbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55. wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate conted with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of dalm 55, further comprisurtg means for vibrating the produdng 
subtenanean zone to increase the rate of reooyeiy of hydrocartmis^m ttie produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intiniate contect with the pevforated casing. 
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59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulare that are radialiy e)9>anded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartx)ns from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular memt>er8p each solid tubular member including one or 
1 0 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tid>ular 
members are formed by a radial expansion process perfbmied within the wellbore; and 
wt^rein the perforated tubular liners are formed by a radial expansion process 
20 perfbnned within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subterranean 
zone in a welbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterraneen zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
^bterr&r^n zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; ^ 

fluUlciy coupfing the perforated tubulars and the prinr^ary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular Oners within the interior of one or 
nKMB of the perforated tubulars; and 

radially expanding end plastrcally defcmning the perforated tubular liheie within 
the interior of one or more of the perforated lobulars. 

5 

62. A nnethod of extracting materials from a producing subterranean zone in a 
weilbore* at least a portfon of the wellbore including a casing, comprising; 

positioning one or more solid tubulars withiri the wellbore; 

positioning one or more perforated tubulars each including one or more radiar 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterra^nean zone; 

redially expanding at least one of the solid tubulars and ths perforated tubulars 
wlthirt the wellbore; 

fluldlcly ooupilng the solid tubulars with the casing; 
15 ftuldrcly coupling the perforated tubulars with the solid tubulars; 

ftuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterreriean zone; 

20 positioning one or more perforated tubuler liners within the interior of one or 

nnore of the perforated tubulare; and . 

radially expanding and plastically defomring the perforated tubular liners within 
the interior of one or nrK>re of the perforated tubulars. 

. 63. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore, compriting: 

means fbr positioning one or more solid tubulars witMn the wellbore, the solid . 
tubuldra traversing the first subterranean mne; 

mearis for positioning one or more perforated tubulars each including one or 
30 more radiai passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for prevenUng the passage of fluids from the first subtefranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubutars; 

means for posftionlnig one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defonrtng the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the welHxm Including a casirig, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidlcly coupling the perforated tubulars with the solid tubulars; 

means for flutdidy isolating the producing subterranean zone from at least one 
other subterranean zone v^In the wellbore; 

means for fluMidy coupling at least one of the . perforated tubulars with the 
produdng subterranean zone; 

means for posltfoning one or more perforated tubular liners wilhfr) the Interior of 
one or more of the perforated tubulars; and 

means for radiaUy expanding and plastically defomning the perforated tubular 
liners within the Intertor of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zoniad isolation assembly compri^ng: 

one or more solM tubular members, each solid tubular member induding one or 
more external seals; 

two or more perforated tubular members each induding radial pass^es 
coupled to the sdid tubuter members; and 

one or more one-way valves for controllaWy fluididy coupling the perforated 
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tubular membm; and 

a shoe oouptad b the zonal teblation asmmbly; 

wherein at least one of the solid tutnilar nriembers and the perforated tut)ular 
members are fomned by a radial expansion process perfomied within the weilbore. 

5 

66. A method of isdating a first subterranean zone from a second subterranean 
zone havmg a (irfuralily <rf producing zmes in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subteiTanean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubqlars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and psirforated tubulars 
within the weilbore; . . 
15 fiuidicty coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within Vt\e weilbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has bieen depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subterranean zones, at toast a portion of the weilbore including a casing, comprising; 

positioning one or more soDd tubulars within the weilbore; 
25 > positlonhg two or mors perforated tubulars each Including one or more radial 

passages within the weiboie, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the weilbore; 
30 fluidldy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidldy isolating the producing subteriranean zone from at teast one other 
subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated tubulars with the produdrig 
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subtenanean zone; ■ 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of tiw pnxfcidng zones that has been depleted. 

68. A system for isolating a first subtenanean zorte from a second subtenanean 
zone having a phMBWy of producing zones In a welibore, comprising: 

means for positioning one or mors solid tubulais wi»)in the.wellbora. ttw soHd 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perfoFErted tubulars each including one or 
more radial passages within the welibore. the perforated tubulais traversing the second 
subterranean zone; 

means for radially expanding at least one of ttw solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within ttie welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular nners within ttie interior of 
one or more of the perforated tubulars; and 

meens for preventing fluids from passing from one of tt>e producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a pturaiity of producing subtenanean 
zones In a waHbore. at least a portion of ttie wellbors Including a casing, comprising; 

means for positipning one or more solid tubulars witttin ttie welibore; 

means for positioning one or mors perforated tubulars each including one or 
more radial passages wittiln ttte welibore. ttie perfbrated. tubulars traversing the 
producing subterranean zxMws; 

means for radially expanding at least one of 0ie solid tubulars and ttte 
perforated tubulars wittiln ttie welibore; 

means fw fluididy coupling ttie sdid tubulars witti ttte casing; 

means for fluidicly coupling the perforated tubulars witti the solid tubulars; 

means for fluididy isolating ttie produdng subterranean zone from at least one 
ottier subterranean zone wlttiin ttie weubore; • • 
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means for flimJicly coupling at toast one of the perforated tubulars with the 
producing subterranean zone: 

means for positioning one or more perforated tubuiar liners within the Interior of 
one or more of the perforated tubulars; mi . 
5 means for preventing fluids from passing from one of the .producing zones that 

tm not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for exbircting geothermal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly ' positioned within the subterranean formation, 

comprising: 

one or more solid tubuiar members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each inciudir^ one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

membim are fomned by a radal wcpansidn process perfonned within the wellbore. 

71. A method of isolating a first subtenranean zone fnm a second subterranean 
zone Including a source of geothennal energy In a wellbore, comprising: 

25 positioning one or mora solid tubulars within the welibore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including om or more radial, 
passagm within the wellbora. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidiciy coupling the perforated tubulars and the primary solid tutHJiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiibore exterfial to the prinr^ry solid tubulars and 
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perforated tubulars; and 

positioning one or mow perforated tubular liners within the interior of one or 
moreoftheperibratiBdtutnilars; and 

radially expanding and plastically deforming the perforated titular liners within 
the Interior of one or more of the perforated tubulars. 

72. A method of extiacfing geothermal energy from a subtanrahean geothential 
zone in a wellbore. at least a portion qf the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weObora; 

posittonmg one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the subtenranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupitng 018 sdid tubulars with the casing; 

fhJkJidy coupling the perforated tubulars with the solid tubulars; 

fluldldy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fhjldidy coupling at least one of the perforated tubulars with the subterranean 
geothennal zone. 

73, A system for isolating a first subterranean zone from a second geothennal 
subterranean »ne in a wellbore, comprising: 

means for postUonind one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
wore radiai passages within the wellbore. the perfbraled tubutars traversing the second 
geolhennal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perfbrated 
tubulars within the welibore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; and 

mearts for preventing tto passage of fluids from the first subterranean zone to 
the second geolhennal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74.. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wetlbore« at Idast a portion of the weltbore including a casing, comprising; 

5 means for positioning one or nKTOsdjdtubularswim 

means for positioning, one or more perforated tubulars each Including one or 
more radial passages within the weiil)Ofe, the perforated tubulars traversing the 
subtmanean geothemial xone: 

means for radially expanding at, least one of the solid tubulars and the 
'fO perforated tubulars within the weilbore; 

means for fluidiciy coupling the solid tubulars with the casing; 
means for fiuidicty coupling the perforated tubulars with the solid tubulars; 
means for fluididy iTOlating the subtc^rranean geothenmal zone from at least one 
other sul:)terranean zone within the weilbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subtenanean gec^emriai zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or rtiore solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular niembers each Induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to thd zorial Isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansbn process performed within tte weilbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members wimin the 
weilbore! 

30 

76. A method of isolating a first subterranean zone from a second subteiranean 
zone In a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subtenanean zone;. 
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positioning one or wore perforated tubulars within the wellbore each including 
one or niore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solM tubulars and perforated 
5 tubulars within the weHbcro; 

fluididy coupling (he perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wallbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by hjrther radial expansion of the perforated tubulars within the wellbore. 

77. A method of extractir^g materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

IS positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fMdidy coupling at least one of the perforated tubulars with the inducing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubutafs traversing the first subterranean zone; 

means for positimlng one or more perforated tubulars virtthin the weflbore each 
including one or irare radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

miaans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenanean zone to 
10 the secorxi subterranean zprie within the wellbore external to the solid tubulars and 
perforated tubulars; and 

^ means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars v^in the 
wellbore. 

15 

79. A system for extracting materials from a producing subteoanean zone in a 
weilbcns, at least a portion of the wellbore including a casing; comprising; 
means for positioning one or mcro soRd tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore each 
20 Inoluding one or more radial passages, ttie perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wettme; 

means for fluididy coupling the solid tubulars with ttie caslng; 
25 means for fluididy coupling the perforated tubulars witti the solid tubulars; 

means for fluididy isolating: the produdng suliterranean zone from at least one 
other subterranean zone within the wellbmd; 

means for fluididy coupDng at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by furtter radial expansion of the perftrated tubulars within the wellb 
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